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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently cover disclination while 
suppressing the number of masks for an element substrate. 
SOLUTION: The source wiring, gate electrodes, capacitive electrodes and 
an electrically floating light shielding film of the element substrate are 
arranged on the edges of pixel electrodes or on regions where light leakage 
caused by the disclination tends to take place. Therefore the light leakage 
caused by the disclination is efficiently covered even when only two sheets 
of the masks for the. .wiring are used. 
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* NOTICES * 

JPO and NCIPJ are hot responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Gate wiring and the capacity electrode which consist of electric conduction film which has the 
first protection-from-light nature, and the source wiring and the drain electrode which consist of 
electric conduction film which has the second protection-from-light nature, It has the electric 
conduction film which has the translucency electrically connected to said drain electrode. The 
semiconductor device characterized by having lapped with the edge of the electric conduction film 
which said some of capacity electrodes lap with the gap of the electric conduction film which has said 
source wiring and said translucency, and has said source wiring and said translucency, and having been 
arranged. 

[Claim 2] The semiconductor device carry out having the pattern of the shape of an island isolated 
electrically which becomes from gate wiring which consists of electric-conduction film which has the 
first protection-from-light nature, the source wiring which consists of electric-conduction film which 
has the second protection-froirHight nature and a drain electrode, the electric-conduction film which 
have the translucency electrically connected to said drain electrode, and the electric-conduction film 
which have the electric-conduction film or the second protection-from-light nature which has said first 
protection-froirHight nature as the description. 

[Claim 3] Island-like the gate electrode and source wiring which consist of electric conduction film - 
which has the first protection-from-light nature, Gate wiring electrically connected to the gate 
electrode of the shape of said island which consists of electric conduction film which has the second 
protection-from-light nature. It has the drain electrode which consists of electric conduction film which 
has said second protection-from-light nature, and the electric conduction film which has the 
translucency electrically connected to said drain electrode. The semiconductor device characterized by 
for said some of drain electrodes having lapped with the edge of the electric conduction film which has 
said translucency, and the edge of said source wiring, and having been arranged. 
[Claim 4] The semiconductor device characterized by the area of said drain electrode arranged by 
lapping with the electric conduction film which has the color filter arranged in claim 3 above the electric 
conduction film which has said translucency, and has said translucency according to the color of said 
color filter, and said source wiring differing. 

[Claim 5] The semiconductor device characterized by the area of said drain electrode arranged by 
lapping with the electric conduction film which has the color filter arranged in claim 3 above the electric 
conduction film which has said translucency, and has said translucency according to the relative 
luminous efficiency of the color of said color filter, and said source wiring differing. 
[Claim 6] Island-like the gate electrode and source wiring which consist of electric conduction film 
which has the first protection-from-light nature, Gate wiring electrically connected to the gate 
electrode of the shape of said island which consists of electric conduction film which has the second 
protection-from-light nature, It has the drain electrode which consists of electric conduction film which 
has said second protection-from-light nature, and the electric conduction film which has the 
translucency electrically connected to said drain electrode. The semiconductor device characterized by 
having lapped with the edge of the electric conduction film which some gate electrodes of the shape of 
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said island lap with the gap of the electric conduction film which has said translucency, and said gate 
wiring, and has -said translucency, and said gate wiring, and having been arranged. 
[Claim 7] Island-like the gate electrode and source wiring which consist of electric conduction film 
which has the first protection-from-light nature, Gate wiring electrically connected to the gate 
electrode of the shape of said island which consists of electric conduction film which has the second 
protection-from-light nature, It has the drain electrode which consists of electric conduction film which 
has said second protection-from-light nature, and the electric conduction film which has the 
translucency electrically connected to said drain electrode. The semiconductor device characterized by 
for the field in which the second width of face of said source wiring has the second width of face of a 
**** and said source wiring more than twice to the first width of face of said source wiring lapping with 
the electric conduction film of said translucency, and arranging it. 

[Claim 8] The semiconductor device characterized by there being electric conduction film which has 
said translucency piled up in contact with said drain electrode in claim 1 thru/or any 1 term of 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the semiconductor device which has 
the circuit which consisted of thin film transistors (henceforth TFT), and its production approach. For 
example, it is related with the electronic equipment which carried as components the semiconductor 
device and such a semiconductor device which are represented by the liquid crystal display panel. 
[0002] In addition, a semiconductor device points out the equipment at large which may function by 
using a semi-conductor property into this specification, and all of a semiconductor device, a 
semiconductor circuit, and electronic equipment are semiconductor devices. 
[0003] 

[Description of the Prior Art] In recent years, the technique which constitutes a thin film transistor 
(TFT) using the semi-conductor thin film (number of thickness - about hundreds of nm) formed on the 
substrate which has an insulating front face attracts attention. A thin film transistor is widely applied to 
an electron device like IC or a semiconductor device, and development is hurried especially as a 
switching element of a liquid crystal display. 

[0004] It roughly divides into a liquid crystal display, and two kinds of types, a active-matrix mold and a 
passive matrix mold, are known. 

[0005] The liquid crystal display of a active-matrix mold uses TFT as a switching element, and can 
obtain a high-definition image. Although the personal computer of a note type is common as an 
application of a active-matrix mold, it is expected also as television for home use and a personal digital 
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assistant application. 

[0006] However, compared with a passive matrix mold, a active-matrix mold has much mask number of 

» * 

sheets, and there are many routing counters. For this reason, in order to be flexible in the liquid crystal 
display of a active-matrix mold, reducing mask number of sheets and holding down cost and 
improvement in the yield are indispensable. 

[0007] A line defect and a point defect will produce the component substrate of the liquid crystal display 
of a active-matrix mold with detailed dust. If a routing counter increases, the probability for a defect to 
occur will become high. The improvement in the yield has started how the routing counter by the side of 
a component substrate is stopped. 

[0008] By the way, the liquid crystal display of a active-matrix mold will be able to do disclination of 
liquid crystal with the level difference by the Rhine reversal drive and the component. In order to obtain 
good black level, the light-shielding film which hides the optical leakage by disclination is required. 
[0009] However, if patterning of the light-shielding film is carried out to the component substrate side of 
the liquid crystal display of a active-matrix mold, it will be necessary the process and mask for forming 
the light-shielding film itself not only to increase, but to prepare an interlayer insulation film between a 
light-shielding film and wiring, and to insulate. Cost goes up also by formation of an interlayer insulation 
film. Of course, the increment in a routing counter causes the fall of the yield. 

[0010] If a light-shielding film is formed only in an opposite substrate, the increment in the routing 
counter by the side of a component substrate can be suppressed, and improvement in the yield can be 
aimed at. However, if a light-shielding film is formed only in an opposite substrate, depending on the 
alignment precision when sticking a substrate, hiding optical leakage may be unable to be finished by 
location gap of a light-shielding film, and good black level cannot be secured. As shown in drawing 23 , 
the light-shielding film 701 formed in the opposite substrate will shift, and will be stuck by alignment gap 
with a component substrate, and the optical leakage 703 by disclination will be in sight. The optical 
leakage of near the edge of disclination will be in sight especially: For this reason; optical leakage is 
mixed with the black display 702, and black level worsens. If a protection^from-light field is increased in 
order to prevent the optical leakage by location gap of alignment; a numerical aperture will fall and 
brightness will be spoiled conversely. i 

[001 1] That is, forming a light-shielding film in a component substrate side, in order to make a numerical 
aperture and contrast high and to secure good black level is a natural thing to draw through. However, in 
order to suppress the increment in the routing counter by the side of a component substrate and to 
perform this natural thing, it is necessary to arrange the circuit pattern of a pixel efficiently. 
[0012] 

[Problem(s) to be Solved by the Invention] The good black level of the liquid crystal display of a active- 
matrix mold is secured, and the completely new pixel configuration which is not in the former to hold 
down cost and produce is called for. 

[0013] This invention makes it a technical problem to offer the liquid crystal display of the active-matrix 
mold which secures good black level, without making the number of masks and routing counter by the 
side of the component substrate by light-shielding film formation increase responding to such a demand. 
[0014] 

[Means for Solving the Problem] The following means were provided in order to solve the technical 
problem of the conventional technique mentioned above. 

[0015] First, the component substrate was produced with six masks. The configuration of a component 
substrate is explained using drawing 19 and drawing 21 . the plan of drawing 19 — chain-line K-K — ' — 
the sectional view when cutting by chain-line L-L' is shown in drawing 21 . In drawing 19 and drawing 
21 , the same sign shows the same element. 

[0016] Patterning of the first semi-conductor layer 613 and the second semi-conductor layer 614 is 
carried out with one mask. Patterning of source wiring 601 and the gate electrode 600 is carried out 
with one mask. The first interlayer insulation film 615 and second interlayer insulation film 616 (not 
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shown in drawing 1 9 ) are formed. Patterning of the gate wiring 602, the connection electrode 603, the 
drain electrode-604, and the capacity connection electrode 605 is carried out with one mask so that it 
may touch on the second interlayer insulation film 616. 

[0017] Furthermore, the transparence pixel electrode 606 is formed so that the drain electrode 604 and 
the capacity connection electrode 605 may be overlapped. The transparence pixel electrode 606 takes a 
margin so that it may not short-circuit with the gate wiring 602 and the connection electrode 603. 
[0018] A color filter, overcoat material, and a transparence pixel electrode were formed in the opposite 
substrate, eel **** of a component substrate and the opposite substrate was carried out, and the 
orientation of liquid crystal was seen. Orientation was observed from the rear face of a component 
substrate. Orientation is TN method and the mixed chiral material is counterclockwise twining. In order 
to analyze the field out of which the disclination of liquid crystal comes, there is no light-shielding film in 
an opposite substrate. 

[0019] The gate line drive of the liquid crystal display of a direct viewing type is carried out. Gate lay 
length can make small the rate of the optical leakage by the disclination which the way of a gate line 
reversal drive occupies to a pixel compared with a source line reversal drive in a short pixel compared 
with source lay length. The disclination at this time is shown in drawing 19 -20. 

[0020] In 1 pixel, the strong optical leakage 607-609 by disclination is looked at by the source wiring of 
the side by which rubbing is carried out to the point of the pixel of a component substrate. Since the 
sensibility of human beings eye sets green and is high, in green with high relative luminous efficiency, 
optical leakage is recognized strongly. 

[0021] As shown in the sectional view of drawing 21 , the capacity connection electrode 605, the drain 
electrode 604, and the connection electrode 603 are formed in the bottom of the transparence pixel 
electrode 606. Since flattening of the capacity connection electrode 605, the drain electrode 604, and 
the connection electrode 603 is not carried out by the insulator layer, the thickness of the electrode 
itself carries out induction of the level difference of a liquid crystal orientation side. Thereby, the feeble 
optical leakage 610-612 was seen around the level difference. Although such feeble optical leakage 61 0-r : 
612 does not pose a big problem in the liquid crystal display of a direct viewing type, In order tor secure 
good black level, depending on the case, the optical leakage by the level difference also needs to shade f 
with the liquid crystal display of a projection mold. 

[0022] Although it is not so much conspicuous because optical leakage is shaded, the optical leakage by 
disclination can be performed along a gate line for a gate line reversal drive. 

[0023] On the whole, the optical leakage by disclination was seen near the edge of the transparence 
pixel electrode 606. 

[0024] Then, based on the above analyses, the mask number of sheets of a component substrate 
produced the layout of the pixel which hides the optical leakage by disclination efficiently with six sheets, 
it should observe — it is having formed the circuit pattern etc. and having hidden disclination in a 
component substrate with only two masks for the electric conduction film of protection-from-light 
nature. 

[0025] Since a circuit pattern etc. is formed with two masks for the electric conduction film of 
protection-from-light nature which left, the field in which it can never finish hiding disclination will be 
made. However, if the parts of the field which can perform optical leakage strongly, and the edge of 
disclination can be certainly hidden in a component substrate, the light-shielding film of an opposite 
substrate will be small made compared with the protection-from-light pattern of a component substrate. 
Even if there are some location gaps when sticking a component substrate, disclination can be hidden 
together with the light-shielding film of an opposite substrate. 

[0026] This invention is characterized by applying to the semiconductor device which has gate wiring 
and the capacity electrode which consist of electric conduction film which has the first protection- 
from-light nature, the source wiring and the drain electrode which consist of electric conduction film 
which has the second protection-from-light nature, and the electric conduction film which has the 
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translucency electrically connected to said drain electrode. 

[0027] Carry oqt applying this invention to a semiconductor device [ having the electric-conduction / 
having translucency / connecting with gate / that the one connects with a said island / consisting of an 
island / consisting of the electric-conduction / having protection-frorrHight nature / film / Hike gate 
electrode and source wiring, and the electric-conduction / having 2 protection-frorrHight nature. / film 
/ Hike gate electrode electric / wiring, a drain / consisting of the electric-conduction / having 2 / said 
/ protection-frorrHight nature / film / electrode, and said drain electrode electric / film ] as a 
description. 

[0028] For example, it is characterized by hiding the optical leakage by the disclination made on the 
edge of the electric conduction film of translucency by having lapped with the edge of the electric 
conduction film which some capacity electrodes lap with source wiring and the gap of the electric 
conduction film which has translucency, and has source wiring and translucency, and having been 
arranged. 

[0029] Moreover, the pattern of the shape of an island isolated electrically which consists of electric 
conduction film which has the electric conduction film or the second protection-from-light nature which 
has the first protection-from-light nature may be formed, and the optical leakage by disclination may be 
hidden. 

[0030] Some drain electrodes may be arranged in piles on the edge of the electric conduction film which 
has translucency, and the edge of source wiring, and the optical leakage by the disclination made on the 
edge of the electric conduction film which has translucency may be hidden. 

[0031] Since there is an inclination for the optical leakage by disclination to be conspicuous compared 
with other colors especially when a color filter is green, the area of a protection-from-light field may be 
changed according to the color of a color filter. - 

[0032] It may arrange in piles on the edge of the electric conduction film which laps with the gap of the 
electric conduction film which has translucency, and gate wiring in some island-like gate electrodes, and 
has translucency, and gate wiring, and the: optical leakage by disclination may be hidden; v-. rhss. 

[0033] Some source wiring is made it is desirable and thick 2 to 4'orimbre times more than twicedoi r z 
other parts, and it is good also as a light-shielding film of the electric conduction film of translucency: «r 
[0034] This invention can be widely used as a means to hide the disclination of not only TN method but: 
liquid crystal. For example, in a R-TN method, the liquid crystal display using a smectic liquid crystal, - 
and an IPS (In Plane Switching) method, the field where a display is discontinuous may be hidden and 
you may use as a means which makes the brightness in a pixel regularity. 

[0035] This invention modulates an electrical potential difference or electric field by the semiconductor 
device, and in the electro-optic device which carries out the optical modulation of the modulated light 
layer, when the field where a display is discontinuous is in a pixel, it can use it widely as an approach of 
shading this field. For example, in case the switching element of EL indicating equipment is formed, it is 
possible to apply this invention. 
[0036] 

[Embodiment of the Invention] In [example 1] this example, the liquid crystal display of the transparency 
mold of a direct viewing type is produced. There are only two masks of the circuit pattern by the metal 
electrode. The optical leakage by disclination is hidden with two masks of a circuit pattern. 
[0037] The optical leakage by disclination 803 appears in the edge of a pixel electrode like drawing 22 
the side by which rubbing is previously carried out in the direction 801 of rubbing of a component 
substrate the side by which rubbing is previously carried out in the direction 802 of rubbing of an 
opposite substrate in one pixel 804. It considers as the layout which can hide the optical leakage by 
disclination. This example is explained using drawing 1 -2. Orientation is made into TN method and a 
drive is made as a source line reversal drive. The relation between the direction of rubbing and a 
protection-from-light field is shown in drawing 3 . chain-line A-A of the plan of drawing 1 — ' — what 
was cut by chain-line B-B' — A-A of ****2 — ' — it corresponds to the cross section shown by 



-6- 



chain-line B-B\ 

[0038] A component sgbstrate includes the pixel section which has the pixel TFT near the intersection 
of the gate wiring 104 arranged at the line writing direction, the source wiring 108 arranged in the 
direction of a train, and gate wiring and source wiring, and the drive circuit which has the n channel mold 
TFT and the p channel mold TFT, as shown in drawing 1 . 

[0039] Patterning of the first semi-conductor layer 100 and the second semi-conductor layer 101 is 
carried out. The first semi-conductor layer 100 is a barrier layer of a TFT component. The second semi- 
conductor layer 101 functions as a capacity electrode of the retention volume mentioned later. 
[0040] The capacity electrode 103 and the gate wiring 104 which served both as the light-shielding film 
102 and the light-shielding film are formed so that gate dielectric film (not shown) may be touched. The 
capacity electrode 103 which served as the light-shielding film is short-circuited in the viewing area. 
[0041] After forming the first interlayer insulation film and second interlayer insulation film (not shown), 
contact holes 105-107 are opened. Next, the drain electrode 109 and the protection-from-light 
electrode 110 which served both as source wiring 108 and a light-shielding film by patterning are formed. 
[0042] By the contact hole 105, the first semi-conductor layer 100 and source wiring 108 connect 
electrically. 

[0043] By the contact hole 106, the drain electrode 109 which served both as the first semi-conductor 
layer 100 and light-shielding film connects electrically. 

[0044] By the contact hole 107, the drain electrode 109 which served both as the second semi- 
conductor layer 101 and light-shielding film connects electrically. 

[0045] Furthermore, the transparence pixel electrode 1 1 1 is formed, without minding an insulator layer. 
It is made for the transparence pixel electrode 1 11 to overlap the protection-from-light electrode 110 
and the drain electrode 109 which served both as the light-shielding film at this time. 
[0046] The first semi-conductor layer 100 which is the barrier layer of a TFT component is protected 
from outdoor daylight with the drain electrode 109 which served both as the gate wiring 1 04, source 
wirings 108, and a. light-shielding film by the above configuration, and theiprotectiorr-from-light electrode 

[0047] ; ;By forming the protection-from-light electrode 1 10, the optical leakage by the barrier layer and 
the disclination made in near a barrier layer can be shaded. - v 

[0048] The disclination of the liquid crystal made into the side by which rubbing is previously carried out 
among the four corners of the transparence pixel electrode 1 1 1 can be shaded with the drain electrode 
107 which served as the light-shielding film. 

[0049] Furthermore, when the drain electrode 109 and the protection-from-light electrode 110 which 
served as the light-shielding film which is directly under the transparence pixel electrode 1 1 1 are as 
thick as 0.5-0.75 micrometers or more, the orientation of liquid crystal may be in disorder with a level 
difference, and detailed optical leakage may arise. Such optical leakage can be shaded by the light- 
shielding film 102. 

[0050] If a gate line reversal drive is carried out, the disclination which met the gate wiring 104 and 
source wiring 108 will come out by longitudinal direction electric field etc. Although this optical leakage 
influences visibility greatly, since the capacity electrode 103 which served as the light-shielding film is 
formed in the location which can do disclination, disclination can be hidden. A large area of retention 
volume can be taken with the capacity electrode 103 which served as the light-shielding film. 
[0051] Let the capacity electrode 103 which served as the light-shielding film short-circuited by the 
second semi-conductor layer 101 and viewing area prepared for every pixel be an electrode about 
retention volume. The capacity electrode 103 becomes the drain electrode 109, the pixel electrode 111, 
and this potential by the contact hole 107. Gate dielectric film functions as an insulator layer of a 
capacity electrode. 

[0052] In the protection-from-light electrode 1 1 5 in drawing 4 (A) of a sectional view, the transparence 
pixel electrode 116, the transparence pixel electrode 118 in drawing 4 (B), the semi-conductor layer 117, 
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and drawing 4 (C), a light-shielding film 123, the transparence pixel electrode 122, and the protection- 
from-light electrode 121 are the things of the adjoining pixel. 

[0053] The configuration of the above pixel section is producible with five masks. The protection-from- 
light field 112 of the component substrate by the circuit pattern of drawing 1 is shown in drawing 3 . 
Although there are fields 123-126 along which light passes in order to shade with only two masks of a 
circuit pattern, the edge of the field out of which disclination comes is hidden. If the light-shielding film 
of an opposite substrate is taken width, optical leakage can be hidden even if there are some location 
gaps. Moreover, since the light-shielding film of a component substrate is overlapped also for slight 
width in the light-shielding film of an opposite substrate, a numerical aperture does not fall by location 
gap of lamination. 

[0054] If low-temperature polish recon is used for the barrier layer of a TFT component so that it may 
mention later, the drive circuit TFT and Pixel TFT are producible to one substrate. At this time, in order 
to produce the drive circuit of CMOS, the n channel mold TFT and the p channel mold TFT are required. 
[0055] One more additional mask is required as a mask which dopes the impurity element which gives p 
mold depending on the making process of a component substrate. The number of masks required in 
order to form the component substrate which has the pixel section which still has the pixel structure 
shown in drawing 1 , and a drive circuit can be made into six sheets. 

[0056] Namely, the mask with which one sheet carries out patterning of the 1st semi-conductor layer 
100 and the 2nd semi-conductor layer 101, The mask with which one sheet carries out patterning of the 
light-shielding film 102 to the gate wiring 104 and the capacity electrode 103 which served both as the 
light-shielding film, One sheet is a mask for the mask which carries out patterning of the mask with 
which one sheet forms a contact hole; the drain electrode 109 with which one sheet served both as ^: 
source wiring 108 and a light-shielding film, and the protection-from-light electrode 1 10, and one sheet 
to carry out patterning of the transparence pixel electrode 1 1 1 , and a mask for doping. — ~ 

[0057]vThe pixel section which has by this the drive circuit section which has the n channel mold TFT, 
the p channel mold TFT, and the n channel mold TFT, and a pixel TFT1 1 4 and retention volume: 1 1 3 r can v 
be formed on the same substrate. In this specification, such a substrate is called ai activet-matrix 
substrate for conveniences- v--r - ;-w*-Y;:-:r -r-'n ■ zn\ivirxze- ;.nr:t. -ivv^--^. "v< • --•>:•• 

[0058] As mentioned above/when it considers as the pixel structure shown in drawing 1 , the liquid ■ 
crystal display of the good transparency mold of contrast can be realized, without increasing the number 
of masks in a component substrate. 

[0059] By [example 2] this example, TFT of the drive circuits (a signal-line drive circuit, scanning-line 
drive circuit, etc.) prepared around the pixel section is explained to be the pixel TFT which is the 
switching element of the pixel section according to a process about how to produce on the same 
substrate as an example of the creation approach at the time of applying an example 1 to an active 
matrix liquid crystal indicating equipment. However, in order to simplify explanation, in the drive circuit 
section, the CMOS circuit which is the basic component circuit will be illustrated at the pixel TFT of the 
pixel section by the cross section which met a certain path in the n channel mold TFT. 
[0060] First, as shown in drawing 5 (A), the substrate film 401 which consists of insulator layers, such as 
silicon oxide film, a silicon nitride film, or an oxidation silicon nitride film, is formed on the substrate 400 
which consists of glass, such as barium borosilicate glass represented by #7059 glass of Corning, Inc., 
#1737 glass, etc., or alumino borosilicate glass. For example, 10-200rim (preferably 50-1 OOnm) formation 
of SiH4, NH3, and the oxidation silicon nitride film 401a produced from N20 is carried out by the 
plasma-CVD method, and laminating formation of the oxidation nitriding hydrogenation silicon film 401b 
similarly produced from SiH4 and N20 is carried out at the thickness of 50-200nm (preferably 100- 
150nm). Although this example showed the substrate film 401 as two-layer structure, you may form as 
structure which carried out the laminating the monolayer of said insulator layer, or more than two-layer. 
[0061] The island-like semi-conductor layers 402-406 are formed by the crystalline substance semi- 
conductor film which produced the semi-conductor film which has amorphous structure using the laser 
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crystallizing method or,the well-known heat crystallizing method. The thickness of these island-like 
semi-conductor^ layers. 402-406 is formed by the thickness of 25-80nm (preferably 30-60nm). Although 
there is no limitation in the ingredient of the crystalline substance semi-conductor film, it is good to 
form with silicon or a silicon germanium (SiGe) alloy preferably. 

[0062] In order to produce the crystalline substance semi-conductor film by the laser crystallizing 
method, the excimer laser of a pulse oscillation mold or a continuation luminescence mold, and an YAG 
laser and YV04 laser are used. When using such laser, it is good to use the approach of condensing to a 
line the laser light emitted from the laser oscillation machine by optical system, and irradiating the semi- 
conductor film. Although an operation person makes **** selection, the conditions of crystallization are 
made into the pulse oscillation frequency of 30Hz when using an excimer laser, and make a laser energy 
consistency 100 - 400 mJ/cm2 (typically 200 - 300 mJ/cm2). Moreover, it is good to consider as the 
pulse oscillation frequency of 1 -10kHz using the 2nd higher harmonic, in using an YAG laser, and to 
make a laser energy consistency into 300 - 600 mJ/cm2 (typically 350 - 500 mJ/cm2). and width of 
face of 100-1000 micrometers, for example, the laser light which condensed to the line by 400 
micrometers, — the whole substrate surface — crossing — irradiating — the line at this time — the 
rate of superposition of laser light (rate of overlap) is performed as 80 - 98%. 

[0063] Subsequently, wrap gate dielectric film 407 is formed for the island-like semi-conductor layers 
402-406. Gate dielectric film 407 is formed using a plasma-CVD method or a spatter by the insulator 
layer which sets thickness to 40-1 50nm, and contains silicon. In this example, it forms with an oxidation 
silicon nitride film with a thickness of 120nm. Of course, gate dielectric film is not limited to such an 
oxidation silicon nitride film, and may use the insulator layer containing other silicon as a monolayer or a 
laminated structure. For example, when using the silicon oxide film, TEOS (Tetraethyl Orthosilicate) and z 
02 can be mixed by the plasma-CVD method, and it can consider as the reaction pressure of 40Pa, and 
the substrate temperature of 300-400 degrees C, it can be made to be able to discharge by RF : 
(13.56MHz) power flux density 0.5 - 0.8 W/cm2, and can form. Thus, the silicon oxide- film produced can 
acquire a property good as igate-dielectrie film by 400-500-degree G heat annealing after that > r ^^rr^ - 
[0064] And the. 1st electric conduction film 408. for forming a gate electrode on jgate^dielectric film 407 
and the 2nd electric conduction film 409 are formed. In this example,; the 1st electric: conduction film i 
408 is formed in the thickness of 50—1 OOnm by Ta, and the 2nd electric conduction film 409 is formed in 
the thickness of 1 00-300nm by W. : - : .-r, : ; - 

[0065] Ta film is formed by the spatter and carries out the spatter of the target of Ta by Ar. In this case, 
if Xe and Kr of optimum dose are added to Ar, the internal stress of Ta film can be eased and exfoliation 
of the film can be prevented. Moreover, although the resistivity of Ta film of alpha phase is 
20microomegacm extent and it can be used for a gate electrode, the resistivity of Ta film of a parent 
phase is unsuitable for being 180microomegacm extent and considering as a gate electrode. In order to 
form Ta film of alpha phase, if tantalum nitride with the crystal structure near alpha phase of Ta is 
formed in the substrate of Ta by the thickness of about 10-50nm, Ta film of alpha phase can be 
obtained easily. 

[0066] In forming W film, it forms W by the spatter used as the target. In addition, it can also form with 
the heat CVD method using 6 tungsten fluoride (WF6). Anyway, in order to use it as a gate electrode, it 
is necessary to attain low resistance-ization, and as for the resistivity of W film, it is desirable to make 
it 20 or less microomegacm. In W, although W film can attain low resistivity-ization by enlarging crystal 
grain, when there are many impurity elements, such as oxygen, crystallization is checked and forms it 
into high resistance. From this, when based on a spatter, resistivity 9 - 20microomegacm can be realized 
using W target of 99.9999% of purity by considering enough and forming W film so that there may be no 
mixing of the impurity out of a gaseous phase further at the time of membrane formation. 
[0067] In addition, in this example, although Ta and the 2nd electric conduction film 409 were set to W 
for the 1st electric conduction film 408, the element chosen from Ta, W, Ti, Mo, aluminum, and Cu by 
each or said element may be formed with the alloy ingredient or compound ingredient used as a principal 
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component. Moreover, the semi-conductor film represented by the polycrystalline silicon film which 
doped impurity 'elements, such as Lynn, may be used. As combination other than this example, the 1st 
electric conduction film is formed by tantalum nitride (TaN), it combines and the 1st electric conduction 
film is formed by tantalum nitride (TaN), it combines, the 1st electric conduction film is formed by 
tantalum nitride (TaN), and there is combination for which the 2nd electric conduction film is set to W, 
for which the 2nd electric conduction film is set to aluminum and which sets the 2nd electric conduction 
film to Cu. 

[0068] Next, 1st etching processing for forming the masks 410-417 by the resist, and forming an 
electrode and wiring is performed. In this example, it carries out by mixing CF4 and CI2 in the gas for 
etching, supplying RF (13.56MHz) power of 500W to the electrode of a coil mold by the pressure of 1Pa 
using the ICP (Inductively Coupled Plasma: inductive-coupling mold plasma) etching method, and 
generating the plasma. RF (13.56MHz) power of 100W is supplied also to a substrate side (sample stage), 
and a negative auto-bias electrical potential difference is impressed substantially. When CF4 and CI2 are 
mixed, W film and Ta film are etched to the same extent. 

[0069] On the above-mentioned etching conditions, the edge of the 1 st conductive layer and the 2nd 
conductive layer serves as a taper configuration whose include angle of the taper section is 15-45 
degrees by having been suitable in the configuration of the mask by the resist according to the 
effectiveness of the bias voltage impressed to a substrate side. In order to etch without leaving residue i 
on gate dielectric film, it is good to make etching time increase at about 10 - 20% of a rate. Since the 
selection ratios of an oxidization silicon nitride film to W film are 2-4 (typically 3), about 20-50nm of 
fields which the oxidization silicon nitride film exposed will be etched by over etching processing: In this 
way- the conductive layers 419-426 (the 1st conductive layers 41 9a-426a and 2nd conductive layer 
419b-426b) of the 1st configuration which consists of the 1st conductive layer and 2nd conductive layer 
by 1st etching processing are formed: 4t8 is gate dielectric film and the field which about 20-50nm of 
fields which are not covered by the, conductive layers 41 9-426 of the 1st configuration was etched, and 
bee a m e t h i n i S" f o rm e d . ' ■■ "* ~ = ■ ' r " "' * * r •" h i. ? s~ £ £ . <* ■ *- r ■ ! ■ • ■ ^f^rr^-H-i-i - <--: r -\ * - 
[0070] And 1st doping processing is. performed and the impurity element which gives n mold is addedia^ o 
( Drawing 5 (B)) What is necessarycis just to: perform the approach of doping with the ion doping method 
or ion-implantation. The conditions of the ion doping method make a dose 1x1013 - 5x1014 atoms/cm2, 
and perform acceleration voltage as 60-100keV. the element which belongs to 15 groups as an impurity 
element which gives n mold — typical — Lynn — although (P) or arsenic (As) is used — here — 1 Lynn - 
- (P) is used. In this case, it becomes a mask to the impurity element with which conductive layers 419- 
423 give n mold, and the 1st impurity range 427-431 is formed in self align. In the 1st impurity range 
427-431, the impurity element which gives n mold by the density range of 1x1020 - 1x1021 atomic/cm3 
is added. 

[0071] Next, as shown in drawing 5 (C), 2nd etching processing is performed. Similarly, using the ICP 
etching method, CI2 and 02 are mixed with CF4 to etching gas, RF power (13.56MHz) of 500W is 
supplied to the electrode of a coil mold by the pressure of 1Pa, and it carries out by generating the 
plasma. RF (13.56MHz) power of 50W is supplied to a substrate side (sample stage), and a low auto-bias 
electrical potential difference is impressed compared with the 1st etching processing. Anisotropic 
etching of the W film is carried out according to such conditions, and anisotropic etching of the Ta 
which is the 1st conductive layer is carried out with an etch rate later than it, and the conductive layers 
433-44O (the 1st conductive layers 433a-440a and 2nd conductive layer 433b-440b) of the 2nd 
configuration are formed. 432 is gate dielectric film and the field which about further 20-50nm of fields 
which are not covered by the conductive layers 433-437 of the 2nd configuration was etched, and 
became thin is formed. 

[0072] The etching reaction by the mixed gas of CF4 and CI2 of W film or Ta film can be guessed from 
the vapor pressure of the radical or ion kind generated, and a resultant. If the vapor pressure of the 
fluoride of W and Ta and a chloride is compared, WF6 which is the fluoride of W is extremely high, and 
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WCI5, TaF5, and TaCI5 of others have it. [ comparable ] Therefore, W film and Ta film are etched in the 
mixed gas of CF4 and CI2. However, if 02 of optimum dose is added to this mixed gas, CF4 and 02 will 
react, it will be set to CO and F, and F radical or F ion will be generated so much. Consequently, the 
etch rate of W film with the high vapor pressure of a fluoride increases. On the other hand, even if, as 
for Ta, F increases, there are few increments in an etch rate relatively. Moreover, since Ta tends to 
oxidize as compared with W, the front face of Ta oxidizes by adding 02. In order that the oxide of Ta 
may react neither with a fluorine nor chlorine, the etch rate of Ta film falls further. Therefore, it 
becomes possible to become possible to make a difference to the etch rate of W film and Ta film, and to 
make the etch rate of W film larger than Ta film. 

[0073] And as shown in drawing 6 (A), 2nd doping processing is performed. In this case, the impurity 
element which lowers a dose and gives n mold as conditions for high acceleration voltage rather than 
the 1st doping processing is doped. For example, a new impurity range is formed inside the 1st impurity 
range which set acceleration voltage to 70-120keV, carried out with the dose of 1x1013-/cm2, and was 
formed in the island-like semi-conductor layer by drawing 5 (B). Doping uses the conductive layers 433- 
437 of the 2nd configuration as a mask to an impurity element, and it dopes them so that an impurity 
element may be added by the field of the 1st conductive layera [ 433 ]-437a bottom. In this way, the 
2nd impurity range 446-450 between the 3rd impurity range 441-445 which laps with the 1st conductive 
layer 433a-437a, and the 1st impurity range and the 3rd impurity range is formed. It is made for the 
impurity element which gives n mold to serve as concentration of 1x1017 - 1x1019 atoms/cm3 in the 
2nd impurity range, and is made to serve as concentration of 1x1016 - 1x1018 atoms/cm3 in the 3rd 
impurity range. 

[0074] And as shown in drawing 6 (B); the 4th impurity range 454-456 of a conductivity type contrary to 
one conductivity type is formed in the island-like semi-conductor layer 403 which forms the p channel 
mold TFT. The conductive layer 434 of the 2nd configuration is used as a mask to an impurity element, 
and an impurity range is formed in self align. At this time, the island-like semi-conductor layers 402, 404, 
405, and 406 which form the n channel mold TFT cover the whole surface with the resist masks 451- 
453. -Although Lynn is-added by impurity ranges 454-456 by concentration .different, 1 respectively^high: 
impurity concentration is made to become 2x1020 -: 2x1021 atoms/em3 also in: which the field by the : - 
ion doping method using diboron hexahydride (B-2 H6). 5 < 

[0075] An impurity range is formed in each island-like semi-conductor layer of the above process. The 
conductive layers 433-436 which lap with an island-like semi-conductor layer function as a gate 
electrode of TFT. Moreover, in 439, a signal line and 440 function and; in the scanning line and 437, 
capacity wiring and 438 function as wiring in a drive circuit. 

[0076] In this way, as shown in drawing 6 (C) for the purpose of control of a conductivity type, the 
process which activates the impurity element added by each island-like semi-conductor layer is 
performed. This process is performed by the heat annealing method for using a furnace annealing 
furnace. In addition, the laser annealing method or the rapid thermal annealing method (RTA law) is 
applicable. By the heat annealing method, an oxygen density performs 400-700 degrees C at 500-600 
degrees C typically in nitrogen-gas-atmosphere mind 0.1 ppm or less preferably, and performs 1 ppm or 
less of heat treatments of 4 hours at 500 degrees C at this example. However, when the wiring material 
used for 433-440 is weak with heat, it is desirable to be activated after forming an interlayer insulation 
film (let silicon be a principal component), in order to protect wiring etc. 

[0077] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 
12 hours is performed at 300-450 degrees C, and the process which hydrogenates an island-like semi- 
conductor layer is performed. This process is a process which carries out termination of the dangling 
bond of a semi-conductor layer by the hydrogen excited thermally. As other means of hydrogenation, 
plasma hydrogenation (the hydrogen excited by the plasma is used) may be performed. 
[0078] Subsequently, the 1st interlayer insulation film 457 is formed by the thickness of 100-200nm 
from an oxidation silicon nitride film. The 2nd interlayer insulation film 458 which consists of an organic 
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insulating material ingredient on it is formed. Subsequently, the etching process for forming a contact 
hole is performed. 

[0079] And in the drive circuit section, the drain wiring 462-464 which forms the source field of an 
island-like semi-conductor layer, the source wiring 459-461 and the drain field which form contact, and 
contact is formed. Moreover, in the pixel section, 468 is formed as source wiring 465 and the drain 
electrodes 466-467 which served both as the light-shielding film. The drain electrode 468 which served 
as the light-shielding film is formed in the adjoining pixel ( drawing 7 ). In drawing 7 , the same element 
as drawing 1 shows the figure [ / in a parenthesis ]. chain-line A-A of drawing 7 — ' — B-B' — chain- 
line A-A of the cutting plane line of the plan of drawing 1 — 1 — it corresponds with B-B 1 . 
[0080] The island-like semi-conductor layer 431 in which the drain electrode 467 which served as the 
light-shielding film in the island-like semi-conductor layer 467 in which the drain electrode 466 which 
served as the light-shielding film is equivalent to the barrier layer of Pixel TFT forms retention volume 
505, and electric connection are formed. In addition, the drain electrode 468 which served as the light- 
shielding film is the thing of an adjacent pixel. 

[0081] Then, the transparence electric conduction film is formed in the whole surface, and the 
transparence pixel electrodes 469-471 are formed by the patterning processing and etching processing 
using a photo mask. The transparence pixel electrode 470 is formed so that it may lap with the drain 
electrode 466 which served as the light-shielding film. Moreover, the part which laps with the:drain 
electrode 467 which served as the light-shielding film of a pixel TFT504 is prepared, and potential is 
given to the island-like semi-conductor film 406 which functions as an electrode of retention volume 
505. 

[0082] Indium oxide (In 203), an indium oxide tin-oxide alloy 0n2O3-SnO2;ITO film), etc. can be formed 
and used for the ingredient of the transparence electric conduction film using a spatter, a vacuum 
deposition method, etc. :The solution of a~ hydrochloric-acid system performs etching processing of such 
an ingredient. However, since residue tends to generate especially etching of the ITO film, in order to v. -.v. 
improve etching workability; an indium oxide zinc-oxide alloy 0n2O3-ZnO) may be used. Since; an:indium 
oxide-zinc-oxide alloy is; excellent in surfaces smooth nature and:excellent aJs6: in thermal stability to the v 
ITO-film,::even if it uses: aluminum for the drain 1 electrodes 466-468 which served as^the capacity x*yr •= -ivr; 
electrode, it can prevent a corrosion reaction with aluminum which contacts on a front face. Similarly, it 
is the ingredient which the zinc oxide (ZnO) also fitted, and in order to raise<the permeability and 
conductivity of the light further, the zinc oxide (ZnO:Ga) which added the gallium (Ga) can be used. 
[0083] The pixel section which has the drive circuit section which has the n channel mold TFT501, the p 
channel mold TFT502, and the n channel mold TFT503 as mentioned above, and a pixel TFT504 and 
retention volume 505 can be formed on the same substrate. In this specification, such a substrate is 
called a active-matrix substrate for convenience. 

[0084] The n channel mold TFT501 of the drive circuit section has the 1st impurity range 427 which 
functions as the channel formation field 468, the 3rd impurity range 441 (GOLD field) which laps with the 
conductive layer 433 which forms a gate electrode, the 2nd impurity range 446 (LDD field) formed in the 
outside of a gate electrode, a source field, or a drain field. It has the 4th impurity range 454 which 
functions on the p channel mold TFT502 as the channel formation field 469, the 4th impurity range 456 
which laps with the conductive layer 434 which forms a gate electrode, the 4th impurity range 455 
formed in the outside of a gate electrode, a source field, or a drain field. It has the 1st impurity range 
429 which functions on the n channel mold TFT503 as the channel formation field 470, the 3rd impurity 
range 443 (GOLD field) which laps with the conductive layer 435 which forms a gate electrode, the 2nd 
impurity range 448 (LDD field) formed in the outside of a gate electrode, a source field, or a drain field. 
[0085] In the pixel TFT504 of the pixel section, it has the 1st impurity range 430 which functions as the 
channel formation field 471, the 3rd impurity range 444 (GOLD field) which laps with the conductive 
layer 436 which forms a gate electrode, the 2nd impurity range 449 (LDD field) formed in the outside of 
a gate electrode, a source field, or a drain field. Moreover, the impurity element which gives n mold, 
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respectively is added by the same concentration as the 2nd impurity range by the same concentration 
as the 3rd impurity range with the same concentration as the 1st impurity range by the semi-conductor 
layer 431 which functions as one electrode of retention volume 505 in the semi-conductor layer 450 at 
the semi-conductor layer 445, and retention volume is formed by the capacity wiring 437 and the 
insulating layer (the same layer as gate dielectric film) in the meantime. 

[0086] Without using a black matrix, this example is arranged so that the clearance between pixel inter- 
electrode can be shaded, and the edge of a pixel electrode may be lapped with the capacity electrode 
which served both as the gate line or the light-shielding film. Furthermore in contact with a pixel 
electrode, the electrode of protection-from-light nature is formed. 

[0087] Moreover, if the process shown by this example is followed, the number of photo masks required 
for production of a active-matrix substrate can be made into six sheets (an island-like semi-conductor 
layer pattern, the 1st circuit pattern (a source line, gate wiring, the capacity electrode that served both 
as the light-shielding film, light-shielding film), the 2nd circuit pattern (source wiring, a drain electrode, 
light-shielding film), a contact hole pattern, a transparence pixel electrode pattern, mask pattern of an n 
channel field). Consequently, a process can be shortened and it can contribute to reduction of a 
manufacturing cost, and improvement in the yield. 

[0088] [Example 3] this example explains below the process which produces an active matrix liquid 
crystal display from the active-matrix substrate produced in the example 2. Drawing 8 is used for^ 
explanation, chain-line A-A of drawing 8 — — chain-line B-B' — the plan of drawing 1 — chain-line 
A-A - — 1 — the cross section cut by chain-line B-B' is supported. 

[0089] First, after obtaining the active-matrix substrate of the condition of drawing 7 according to an 
example 2, a spacer 515 is formed with a photopolymer on the active-matrix substrate of drawing 8 : r. r 
[0090] Although what is necessary is just to determine arrangement of a spacer as arbitration; it is good 
to arrange to an opposite substrate so that a location may suit on the drain electrode (466) .-which- .-■ re- 
served as the light-shielding film as drawing 8 showed, for example. Moreover, the location may be 
doubled on TFT of the drive circuit-section;: and a spacer may be arranged on an opposite substrate^Itt r 
may go across this spacer all; overuthe ! driver<circuit: section, and it may be= arranged- and as vsource wiring ;e 
and drain wiring are coveredHt may arrangerthem. «rrcrTO<?n-ivi-";jv ^ : - ■? v- * s*%*:i.m 
[0091] After spacer 515 formation, the orientation film 506 is formed and rubbing processing is 
performed. : > ri . s — 

[0092] On the other hand, the opposite substrate 507 is prepared. A light-shielding film is formed in the 
opposite substrate 507. Since it is necessary to shade the light transmission fields 123-126 of drawing 2 
at least when the substrate of drawing 1 -2 of an example 1 is used, a light-shielding film is formed 1- 
1 .5-micrometer width to the protection-from-light fields 123-126. 

[0093] Furthermore, the color filter layers 508 and 509 and the overcoat layer 510 are formed. The two 
color is illustrated among color filter layers in three primary colors. The color filter layer of each color is 
what mixed the pigment to acrylic resin, and is formed by the thickness of 1-3 micrometers. This can be 
formed in a predetermined pattern using a mask using a photosensitive ingredient. The overcoat layer 
510 is formed with the organic resin ingredient of a photo-curing mold or a heat-curing mold, for 
example, uses polyimide, acrylic resin, etc. 

[0094] Rubbing processing is performed after forming a counterelectrode 512 by patterning after forming 
the overcoat layer 510, and forming the orientation film 513. 

[0095] And the active-matrix substrate and opposite substrate with which the pixel section and the 
drive circuit section were formed are stuck by the sealing compound 513. The orientation of liquid 
crystal serves as TN method by sticking so that the direction of rubbing of a active-matrix substrate 
and an opposite substrate may intersect perpendicularly mutually. The filler is mixed in the sealing 
compound 513 and two substrates are stuck on it with uniform spacing by this filler and spacer 515. 
Then, liquid crystal 514 is poured in among both substrates, and it closes completely with encapsulant 
(not shown). What is necessary is just to use a well-known liquid crystal ingredient for liquid crystal 514. 
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Thus, the active matrix liquid crystal display shown in drawing 8 is completed. 

[0096] In addition, although TFT created by the above-mentioned stroke is top gate structure, this 
invention may be applied also to TFT of bottom gate structure, or TFT of other structures. 
[0097] Moreover, this invention may be applied also to EL display which is a spontaneous light type 
image display device which used the electroluminescence (ELEIectro Luminescence) ingredient instead 
of the liquid crystal ingredient. 

[0098] An example of [example 4] this invention is explained using the plan of the pixel TFT of drawing 
9 . Since the transparence pixel electrode 316 can be made to overlap above source wiring 302 
compared with the layout of the pixel section of an example 1, a numerical aperture is made highly. 
[0099] An example 4 is the liquid crystal display of the transparency mold of a direct viewing type. Red 
and a blue and green color filter are formed. In the pixel in which the green color filter with high relative 
luminous efficiency was formed, the optical leakage by disclination will be in sight clearly compared with 
red and a blue pixel. For this reason, the area of a protection-from-light field is changed according to 
the relative luminous efficiency of a pixel. 

[0100] In the example 1, since the capacity electrode was used as the light-shielding film, area of a 
protection-from-light field had to be made the same in each pixel. In an example 4, since the drain 
electrode which touches a transparence pixel electrode directly is used as a light-shielding film, 
according to the foreground color of a. pixel; : the area of a protection-from-light field is changeable. v 
[0101] It considers as the layout which hides disclination efficiently with only two masks of the circuit 
pattern of a metal membrane like an example 1 . ■..■/■» 
[0102] In order to acquire the angle-of-visibility property of bilateral symmetry, let the direction of 
: rubbing be the include angle of 45 degrees to one side of a substrate. Orientation- is TN method/ A ; 
protection-from-light field is set up from the relation between the direction of rubbing, and disclination. 
The relation between the direction of rubbing and a protection-from-light field is shown in. drawing 1j) -r; ' 
[0103] A component substrate includes the pixel section which has the pixel TFT near the intersection r 
Hof the gate wiring 31 1 arranged at the line writing direction, the source -wiring 302 arranged in the - - v ^ 
v. ^t direction of a trainband gate wiring* and source; wiring^and the drive^circuit whichvhas the n channel 1 mold uk* 
r nTFT and the p channel mold TFT, as shown in drawing 9 . ; M 7 ?n n ct^'^^'w -? • * .s^wr 

[0104] However, gate wiring in drawing 9 has pointed out the thing linked to the gate electrode 303 
arranged at the line writing direction. Moreover, the gate wiring 31 1 is formed in contact with a second ■ 
interlayer insulation film top. 

[0105] Patterning of the first semi-conductor layer 300 and the second semi-conductor layer 301 is 
carried out. The first semi-conductor layer 300 is a barrier layer of a TFT component. The second semi- 
conductor layer 301 functions as a capacity electrode of the retention volume mentioned later. 
[0106] Source wiring 302 and the gate electrode 303 are formed so that gate dielectric film (not shown) 
may be touched. 

[0107] contact hole 304- which reaches the first semi-conductor layer 300, the second semi-conductor 
layer 301, and source wiring 302 after forming the first interlayer insulation film and second interlayer 
insulation film (not shown) — 308 and 317 are opened. Next, by patterning, the connection electrode 
309, the drain electrode 310, the gate wiring 311, the capacity connection electrode 312, the drain 
electrodes 31 3-314 that served both as the light-shielding film, and the light-shielding film 31 5 of the 
pixel of a blue display are formed. 

[0108] By the contact hole 304 and the contact hole 305, the first semi-conductor layer 300 and source 
wiring 302 connect electrically through the connection electrode 309. 

[0109] By the contact hole 306, the drain electrodes 313-314 which served both as the first semi- 
conductor layer 300 and light-shielding film connect electrically. A contact hole 317 and the drain 
electrodes 313-314 connect electrically. 

[0110] By the contact hole 307, the second semi-conductor layer 301 and capacity connection 
electrode 312 connect electrically. 
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[01 11] By the contact hole 308, the gate wiring 31 1 connects with the gate electrode 303 electrically. 
[01 12] Furthermore, without minding an insulator layer, the transparence pixel electrode 316 is formed 
so that the drain electrode 310, capacity ******** 312, the drain electrodes 313-314 that served both 
as the light-shielding film, and the light-shielding film 315 of the pixel of a blue display may be 
overlapped. 

[01 13] Thereby, the capacity connection electrode 312 is connected as electrically as the transparence 
pixel electrode 315, and potential is given to the second semi-conductor layer 301 which functions as an 
electrode of retention volume. Retention volume is made by the semi-conductor layer 301 of the shape 
of the gate electrode 303 and an island. Gate dielectric film functions as an insulator layer of retention 
volume. 

[01 14] The first semi-conductor layer 300 which is the barrier layer of a TFT component is protected 
from outdoor daylight with the gate wiring 31 1, the connection electrode 309, the drain electrode 310, 
and the drain electrodes 313-314 that served both as the light-shielding film. Degradation of the 
component by light and fluctuation of the potential by the photocurrent can be prevented. 
[01 15] The drain electrode 310 and the drain electrodes 313-314 which served both as the light- 
shielding film sandwich the first interlayer insulation film and second interlayer insulation film in between, 
and are formed above source wiring 302. The disclination made to the side by which rubbing is carried 
out to the point of a component substrate by this can be hidden. 

[0116] Furthermore, the area of the drain electrodes 313-314 which served as the light-shielding film 
according to the foreground color of each pixel in this example is changed. 

[0117] When green (wavelength of 555nm) relative luminous efficiency is set to 1, the relative luminous 
efficiency of 0.1 1 and blue (wavelength of 450nm) of red (wavelength . of 650nm) relative luminous- v 
efficiency is 0.04. Single wavelength compares and it receives blue/ and red is seen by about 3 times and 
green sees by one about 25 times the brightness of this. The wavelength dependency of relative * 
luminous efficiency is shown in drawing 2424 . .-•. = -, ^ : ^ r : -• ,>.. 

£041-8] That isv since optical leakage tends to be conspicuous about the pixel; which displays green, with - 
high relative luminous efficiency; priority is given: to contrast, and ^area of the drain ^electrode 31 3: which- ■ 
served as the light-shielding film is made large so that disclination can beishaded certainly. About the 
pixel which displays red, the protection-from-light electrode 314 which served as the light-shielding film 
is formed by narrow width of face. Since priority is given to brightness about blue, only a part forms the 
light-shielding film 315 of the pixel of a blue display. 

[0119] Although the area of the protection-frorrHight electrode of each color was determined only in 
consideration of relative luminous efficiency in this example, the area of a protection-from-light 
electrode may be decided in consideration of both relative luminous efficiency and the permeability of a 
color filter. The area of a protection-from-light electrode may be decided in consideration of both 
wavelength distribution of relative luminous efficiency and the light source. 

[0120] The layout of the above pixel, the optical leakage by the disclination of liquid crystal can be 
efficiently hidden with only two masks of a circuit pattern. 

[0121] The protection-from-light field 318 of a component substrate is shown in drawing 10 . In order to 
shade with only two masks of a circuit pattern, there is a field along which light passes, but optical 
leakage can be hidden even if the alignment of the light-shielding film of an opposite substrate shifts 
somewhat, since the edge of the field out of which disclination comes is hidden. Moreover, since the 
area of a protection-from-light field is small, even if alignment shifts the light-shielding film of an 
opposite substrate [ for slight width / the protection-from-light field of a component substrate ], as for 
overlap and a numerical aperture, the protection-from-light field of an opposite substrate does not fall 
to the protection-from-light field of a component substrate. 

[01 22] In order to make it not conspicuous [ the optical leakage by disclination ] and to make it not spoil 
brightness, according to relative luminous efficiency, the numerical aperture of the pixel 328 of a red 
display, the numerical aperture of the pixel 329 of a green display, and the numerical aperture of the 
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pixel 330 of a blue display change. 

[0123] The sectional view of the component substrate of drawing 9 is shown in drawing 1 1 . chain-line 
E-E of drawing 1 1 (A) — ' — chain-line F-F' and chain-line G-G — ' — drawing 9 — chain-line E-E — 
' — chain-line F-F' and chain-line G-G — ' — what was cut is shown. Drawing 1 1 adds and produces 
the following processes to the substrate shown by drawing 6 (C) of an example 2. Drawing 1 1 (A) 
explains. 

[0124] First, the 1st interlayer insulation film 323 is formed by the thickness of 100-200nm with an 
oxidation silicon nitride film. The 2nd interlayer insulation film 324 which consists of an organic insulating 
material ingredient on it is formed. Subsequently, the etching process for forming a contact hole is 
performed. 

[0125] And in the drive circuit section, the drain wiring 331-333 which forms the source field of an 
island-like semi-conductor layer, the source wiring 328-330 and the drain field which form contact, and 
contact is formed. 

[0126] Moreover, in the pixel section, the connection electrode 309, the drain electrode 310, the gate 
wiring 311, the capacity connection electrode 312, and the drain electrodes 313-314 that served both as 
the light-shielding film are formed. 0.3 micrometers - 0.75 micrometers of thickness are desirable. 
[0127] The connection electrode 309 is electrically connected with source wiring 302 and the first semi- 
conductor layer 300. Although not illustrated, the gate wiring 31 1 is electrically connected with the gate 
electrode 303 by the contact hole. The capacity connection electrode 31 2 is electrically connected with 
the second semi-conductor layer 301. 

[0128] Then, the transparence electric conduction film is formed in the whole surface, and the 
transparence pixel electrode 316 is formed by the patterning processing and etching processing using a 
photo mask. 100nm - 1400nm of thickness is desirable. The transparence pixel electrode 316 is formed 
so that it may lap with the drain electrode 310 of a pixel TFT321: Potential is given to the island-like ~ 
semi-conductor film 301 which functions as an electrode of retention volume 322 with the transparence 
pixel electrode 31 6.- ^ ! v ^^v -hey% ••••••^ '-v..*- r ^s*i-.s*-«-i& -#*8- r : : • 

■ [01 29] Jndium oxide (In 203); an indiunrroxide tin-oxide alloy (In203-SriO2jITO>firm), etcacan: be formed r.? 
and used for the ingredient of the transparence electric conduction film -using a spatter; a vacuum:; 
deposition method, etc. The solution of a hydrochloric^acid system performs etching processing of such 
an ingredient. However, since residue tends to generate especially etching of the ITO film, in order to 
improve etching workability, an indium oxide zinc-oxide alloy (In203-ZnO) may be used. Since an indium 
oxide zinc-oxide alloy is excellent in surface smooth nature and excellent also in thermal stability to the 
ITO film, even if it uses aluminum for the drain electrode 316, it can prevent a corrosion reaction with 
aluminum which contacts on a front face. Similarly, it is the ingredient which the zinc oxide (ZnO) also 
fitted, and in order to raise the permeability and conductivity of the light further, the zinc oxide (ZnO:Ga) 
which added the gallium (Ga) can be used. 

[0130] Moreover, when drawing 1 1 (B) explains, in this example, the point of changing the area of the 
drain electrodes 313-314 which served as the light-shielding film according to the foreground color of a 
pixel is the description. In order to hide the optical leakage by the disclination made in the 325 to source 
wiring 327 neighborhood, the drain electrode 313 with the high relative luminous efficiency of a 
foreground color which set green and served as the light-shielding film of a large area is used. The drain 
electrode 314 with which the relative luminous efficiency of a foreground color compared green, and 
served as the light-shielding film of a little narrow area in low red is used. In the pixel of a blue display, 
priority is given to a numerical aperture and a light-shielding film is formed only in the part optical 
leakage is strongly recognized to be. 

[0131] The pixel section which has the drive circuit section which has the n channel mold TFT, the p 
channel mold TFT, and the n channel mold TFT as mentioned above, and a pixel TFT321 and retention 
volume 322 can be formed on the same substrate. In this specification, such a substrate is called a 
active-matrix substrate for convenience. 
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[0132] If low-temperature polish recon is used for the barrier layer of a TFT component, the drive 

circuit TFT and 1 Pixel TFT are producible to one substrate. At this time, in order to produce the drive 

* 

circuit of CMOS, the n channel mold TFT and the p channel mold TFT are required. 
[0133] According to the making process of the component substrate of an example 2 and this example, 
the number of masks required in order to form the component substrate which has the pixel section 
which has the pixel structure shown in drawing 9 -1 1, and a drive circuit is good at six sheets. 
[0134] Namely, the mask with which the 1st sheet carries out patterning of the 1st semi-conductor 
layer 300 and the 2nd semi-conductor layer 301, The mask with which the 2nd sheet carries out 
patterning of source wiring 302 and the gate electrode 303, The doping mask of the impurity with which 
the 3rd sheet gives p mold, the mask which forms the contact hole where the 4th sheet reaches the 1 st 
semi-conductor layer 300, the 2nd semi-conductor layer 301, source wiring 302, and the gate electrode 
303, respectively, The connection electrode 309, the drain electrode 310, the gate wiring 311, the 
capacity connection electrode 312, the drain electrodes 313-314 that served both as the light-shielding 
film, the mask which carries out patterning of the light-shielding film 315, and the 6th sheet of the 5th 
sheet are the masks for carrying out patterning of the transparence pixel electrode 316. 
[0135] As mentioned above, the liquid crystal display of the good transparency mold of contrast can be 
realized, without making the number of masks of a component substrate increase, when it considers as 
the pixel structure shown in drawing 9 -11 in order to form a light^shielding film. Since what is: 
necessary is just to form a light-shielding film in an opposite substrate auxiliary, the optical leakage by 
location gap of lamination and the decline in a numerical aperture do not take place so much. 
[0136] Furthermore, since it can form compared with an example 1 so that source wiring may be ^ >v; 
overlapped in a pixel electrode, a numerical aperture is made highly: And since a protection-from-light 
field is determined according to the relative luminous efficiency of a foreground color, decline in a 

numerical aperture is suppressed and contrast can be secured. ...... . . v 

[0137] The [example 5] example 5 shows another gestalt of this invention. The example which applied 
this invention is shown in the liquid crystal display of the transparency mold of a projection mold-- * ^; = ir 
s [01 38] Like an example. 4, since a -transparence pixeh electrode overlaps source: wiringr compared with :am?^ 
example 1, a numerical aperture becomes high, ww^k*"*- r-.:v--,^v ::t^^^^^> ?; w«r-*Ttv- va- 

[01 39] In order to make easy; optical-axis doubling of the optical system of the equipment of a* ^ 
projection mold, let the direction of rubbing be the include angle of 45 degrees to one - side, of a ' - 
substrate. For this reason, the protection-from-light field was set up according to the disclination which 
comes out when rubbing is carried out in the direction of 45 degree. 

[0140] A component substrate includes the pixel section which has the pixel TFT near the intersection 
of the gate wiring 21 1 arranged at the line writing direction, the source wiring 202 which served as the 
light-shielding film arranged in the direction of a train, and gate wiring and source wiring, and the drive 
circuit which has the n channel mold TFT and the p channel mold TFT, as shown in drawing 12 and 
drawing 13 . 

[0141] However, gate wiring in drawing 12 and drawing 13 has pointed out the thing linked to the gate 
electrode 203 which served as the light-shielding film arranged at the line writing direction. Moreover, 
gate wiring is prepared in contact with a second interlayer insulation film top. 

[0142] Patterning of the first semi-conductor layer 200 and the second semi-conductor layer 201 is 
carried out. The first semi-conductor layer 200 is a barrier layer of a TFT component. The second semi- 
conductor layer 201 functions as a capacity electrode of the retention volume mentioned later. 
[0143] The source wiring 202 which served as the light-shielding film, and the gate electrode 203 which 
served both as the light-shielding film are formed so that gate dielectric film (not shown) may be 
touched. The disclination of liquid crystal tends to come out to the side by which rubbing is carried out 
to the point of a component substrate near the edge of the transparence pixel electrode 214 mentioned 
later, and among the four corners of the transparence pixel electrode 214 strongly. For this reason, it is 
made the configuration which the source wiring 202 which served as the light-shielding-film, and the 
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gate electrode 203 which served both as the light-shielding film cover the edge of a transparence pixel 
electrode, and can shade a cone location by that of disclination among the four corners of a 
transparence pixel electrode. 

[0144] After forming the first interlayer insulation film and second interlayer insulation film (not shown), 
contact holes 204-208 are opened and the connection electrode 209, the drain electrode 210, the gate 
wiring 21 1, the capacity connection electrode 212, and the protection-from-light electrode 213 are 
formed. 

[0145] By the contact hole 204 and the contact hole 205, the first semi-conductor layer 200 and source 
wiring 202 connect electrically through the connection electrode 209. 

[0146] By the contact hole 206, the first semi-conductor layer 200 and drain electrode 210 connect 
electrically. 

[0147] By the contact hole 207, the second semi-conductor layer 201 and capacity connection 
electrode 212 connect electrically. 

[0148] By the contact hole 208, the gate wiring 21 1 connects with the gate electrode 203 which served 
as the light-shielding film electrically. 

[0149] Furthermore, without minding an insulator layer, the transparence pixel electrode 214 is formed 
so that the protection-frorrHight electrode 213, the capacity connection electrode 212, and the drain 
electrode 120 may be overlapped. 

[0150] Thereby, the capacity connection electrode 212 is connected as electrically as the transparence 
pixel electrode 214, and potential is given to the second semi-conductor layer 201 which functions as an 
electrode of retention volume. Retention volume is made by the semi-conductor layer 201 of the gate 
electrode 203 and the second ** which served as the light-shielding film. Gate dielectric film functions r 
as an insulator layer of retention volume. v 

[0151] The first semi-conductor layer 200 which is the barrier layer of a TFT component is protected- 
from outdoor daylight with the gate wiring 21 1 , the connection electrode 209, and the drain electrode r 
210. Degradation of the component by light =and fluctuation of the potentiahby therphotocurrent can: be 
^prevented/ : re ! ' r -' .^r*.*nw-'. *iaioiv^&^ "^v:'.- ^:n-M^?:^6: M ■•■ • : , • . •• -v .: r. • 

[0152] The description can be given to the configuration of the source wiring 202: which served as the 
light-shielding film, and the gate electrode 203 which served both as the light^shielding film, and the 
optical leakage which comes out strongly by the side by which rubbing is previously carried out among 
the four corners of the transparence pixel electrode 214 can be hidden certainly. The disclination which 
influences visibility greatly is hidden. That is, in addition to the wiring configuration extended in the 
direction of a train, source wiring 202 which served as the light-shielding film is made into the projection 
configuration of 3 corniform, and the location out of which disclination comes is shaded. Moreover, some 
gate electrodes 203 which served as the light-shielding film are made into 3 corniform, and disclination 
is shaded. Moreover, some gate electrodes 203 which served as the light-shielding film are formed in the 
gate wiring 211 and the gap of the transparence pixel electrode 214, and the optical leakage by 
disclination is shaded. 

[0153] Since source wiring 202 and the gate electrode 203 are formed in the same layer, they have the 
gap which prevents short-circuit. This gap is a field out of which disclination comes strongly by source 
line reversal drive. For this reason, the protection-frorrHight electrode 213 is formed through an 
insulator layer. 

[0154] The layout of the above pixel, the optical leakage by the disclination of liquid crystal can be 
efficiently hidden with only two masks of a circuit pattern. 

[0155] The protection-from-light field 215 of the component substrate of drawing 1 2 is shown in 
drawing 14 . In order to shade with only two masks of a circuit pattern, there is a field along which light 
passes, but optical leakage can be hidden even if the alignment of the light-shielding film of an opposite 
substrate shifts somewhat, since the edge of the field out of which disclination comes is hidden. 
Moreover, since the protection-from-light field of an opposite substrate exists inside the protection- 
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from-light field of a component substrate also for slight width, even if alignment shifts the light-shielding 
film of an opposite substrate, the protection-from-light field of an opposite substrate can prevent 
decline in overlap and a numerical aperture to the protection-from-light field of a component substrate. 
[0156] The sectional view of drawing 12 and the component substrate of drawing 1 3 is shown in drawing 
1515 . chain-line H-H of drawing 15 — ' — chain-line H' and chain-line J-J' — drawing 12 and drawing 
13 — chain-line H-H — ' — what was cut by chain-line H' and chain-line J-J* is shown. Drawing 1 5 
adds and produces the following processes to the substrate shown by drawing 6 (C) of an example 2. 
Drawing 15 (A) explains. 

[0157] First, the 1st interlayer insulation film 215 is formed by the thickness of 100-200nm with an 
oxidation silicon nitride film. The 2nd interlayer insulation film 216 which consists of an organic insulating 
material ingredient on it is formed. Subsequently, the etching process for forming a contact hole is 
performed. 

[0158] And in the drive circuit section, the drain wiring 220-222 which forms the source field of an 
island-like semi-conductor layer, the source wiring 217-219 and the drain field which form contact, and 
contact is formed. 

[0159] Moreover, in the pixel section, the connection electrode 209, the drain electrode 210, the gate 
wiring 21 1, and the capacity connection electrode 212 are formed. 0.3 micrometers - 0.75 micrometers 
of thickness are desirable. 

[0160] The connection electrode 209 is electrically connected with the source wiring 202 and the first 
semi-conductor layer 200 which served as the light-shielding film. Although not illustrated, the gate 
wiring 21 1 is electrically connected by the gate electrode 203 and contact hole which served as the 
light-shielding film. The capacity connection electrode 212 is electrically connected with the second 
semi-conductor layer 201. 

[0161] Then, the transparence electric conduction film is formed in the whole surface, and the 
transparence pixel electrode 214 is formed by the patterning processing and etching processing using a 4 
photo maskilOOnm - 1400nm of thickness is desirable. The transparence pixels electrode 214 is formed 
so that it may lap with the drain electrode 210 of a pixel TFT222r;Moreover;r potential is given: to the v 
island-like semi-conductor film 201 which functions as an electrode^of retentionrvolume 223.; i *z.. 
[0162] Indium oxide (In 203), an indium oxide tin-oxide alloy (In203-Sn02;ITO film), etc; can be formed 
and used for the ingredient of the transparence electric conduction film using a spatter, a vacuum 
deposition method, etc. The solution of a hydrochloric-acid system performs etching processing of such 
an ingredient. However, since residue tends to generate especially etching of the ITO film, in order to 
improve etching workability, an indium oxide zinc-oxide alloy (In203~ZnO) may be used. Since an indium 
oxide zinc-oxide alloy is excellent in surface smooth nature and excellent also in thermal stability to the 
ITO film, even if it uses aluminum for the drain electrode 210, it can prevent a corrosion reaction with 
aluminum which contacts on a front face. Similarly, it is the ingredient which the zinc oxide (ZnO) also 
fitted, and in order to raise the permeability and conductivity of the light further^ the zinc oxide (ZnO:Ga) 
which added the gallium (Ga) can be used. 

[0163] Moreover, if drawing 1 5 (B) explains, in this example, the gate electrode 203 is formed in the gap 
of the gate wiring 21 1 and the transparence pixel electrode 214, and it is considering as the film which 
shades optical leakage according the gate electrode 203 to disclination. The first interlayer insulation 
film 215 and second interlayer insulation film 216 are between the transparence pixel electrode 214 and 
the gate electrode 203. 

[0164] The pixel section which has the drive circuit section which has the n channel mold TFT, the p 
channel mold TFT, and the n channel mold TFT as mentioned above, and a pixel TFT222 and retention 
volume 223 can be formed on the same substrate. In this specification, such a substrate is called a 
active-matrix substrate for convenience. 

[0165] If low-temperature polish recon is used for the barrier layer of a TFT component, the drive 
circuit TFT and Pixel TFT are producible to one substrate. At this time, in order to produce the drive 



circuit of CMOS, the n channel mold TFT and the p channel mold TFT are required. 
[0166] According to the making process of the component substrate of an example 2 and this example, 
the number of masks required in order to form the component substrate which has the pixel section 
which has the pixel structure shown in drawing 12 -15, and a drive circuit is good at six sheets. 
Furthermore, since it can form compared with an example 1 so that source wiring may be overlapped in 
a pixel electrode, a numerical aperture is made highly. 

[0167] Namely, the mask with which the 1st sheet carries out patterning of the 1st semi-conductor 
layer 200 and the 2nd semi-conductor layer 201, The mask which carries out patterning of the gate 
electrode 203 with which the 2nd sheet served both as the source wiring 202 which served as the light- 
shielding film, and a light-shielding film, The doping mask of the impurity with which the 3rd sheet gives p 
mold, the mask with which the 4th sheet forms a contact hole, The mask with which the 5th sheet 
carries out patterning of the connection electrode 209, the drain electrode 210, the gate wiring 211, the 
capacity connection electrode 212, and the protection-from-light electrode 213, and the 6th sheet are 
the masks for carrying out patterning of the transparence pixel electrode 214. 

[0168] As mentioned above, the liquid crystal display of the good transparency mold of contrast can be 
realized, without making the number of masks of a component substrate increase, when it considers as 
the pixel structure shown in drawing 12 -15, in order to form a light-shielding film. Since what is 
necessary is just to form a light-shielding film in an opposite substrate auxiliary, the optical leakage by 
location gap of lamination and decline in a numerical aperture can be prevented. 

[0169] [Example 6] this example shows other production approaches of the crystalline substance semi- 
conductor layer which forms the semi-conductor layer of TFT of the active-matrix substrate shown in 
the example 2. In this example, the crystallizing method using the catalyst element currently indicated 
by JP,7-130652,A is also applicable. Below, the example in that case is explained. 

[0170] The substrate film and an amorphous semiconductor layer are formed by the thickness of 25— ■-■ 
80nm on a glass substrate like an example 2. For example, the amorphous silicon film, is formed by the 
thickness of 55nm. And the layer which applies the water solution which contains: a^1 0 ppm catalyst ^ ^ 
element by weight conversion -with a spin coat method, and containsfa ciatalysti(Blementvis;formed: They^ 
are: nickel (nickel),rgermaniumr(germanium), iron (Fe), palladium (Pd), tm (Sn), lead (:Pb.)pcobaltt(G:o);%;^v';vn'r' 
platinum (Pt), copper (Cu), gold (Au), etc. at a catalyst element. The layer 170 containing this catalyst 
element may form the layer of the above-mentioned catalyst element other than a spin coat method in 
the thickness of 1-5nm with a spatter or a vacuum deposition method. 

[0171] And at the process of crystallization, heat treatment of about 1 hour is first performed at 400- 
500 degrees C, and the amount of content hydrogen of the amorphous silicon film is made into less than 
[ 5atom% ]. And heat annealing of 1 - 8 hours is performed at 550-600 degrees C in nitrogen-gas- 
atmosphere mind using a furnace annealing furnace. The crystalline substance semi-conductor layer 
which consists of the crystalline substance silicon film according to the above process can be obtained. 
[0172] if an island-like semi— conductor layer is produced from this crystalline substance semi- 
conductor layer produced by carrying out for obtaining, a active-matrix substrate can be completed like 
an example 2. However, when the catalyst element which promotes crystallization of silicon in the 
process of crystallization is used, in an island-like semi-conductor layer, the catalyst element of a 
minute amount (1x1017 - about three 1x1019 atoms/cm) remains. Of course, although it is possible to 
complete TFT also in such the condition, it was more more desirable to remove the catalyst element 
which remains from a channel formation field at least. There is a means to use the gettering operation 
by Lynn (P) for one of the means which removes this catalyst element. 

[0173] Gettering processing by Lynn (P) in this purpose can be performed to coincidence at the 
activation process explained by drawing 6 (C). The concentration of Lynn (P) required for gettering can 
be made to segregate by heat annealing of an activation process to the impurity range which it is 
comparable as the high impurity concentration of a high concentration n mold impurity range, is good, 
and contains Lynn (P) for the channel formation field of the n channel mold TFT and the p channel mold 
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TFT to a catalyst element by the concentration. As a result in the impurity range, the 1x1017 - about 
three 1x1019 atoms/cm catalyst element segregated. Thus, an OFF state current value falls, high 

■ 

electric field effect mobility is obtained from crystallinity being good, and produced TFT can attain a 
good property. 

[01 74] In addition, this example can be freely combined with an example 1 thru/or any 1 of 5. 
[0175] The CMOS circuit and the pixel section which were formed by carrying out [example 7] this 
invention can be used for various semiconductor devices (an active matrix liquid crystal display, active- 
matrix mold EC display). That is, the invention in this application can be carried out on all the electronic 
equipment that built these semiconductor devices into the display. A sensor is built into the equipment 
of the following, and external brightness is detected and you may make it drop brightness on a dark 
place for power consumption reduction. 

[0176] Drawing 18 (A) is a cellular phone and consists of a body 9001, the voice output section 9002, 
the voice input section 9003, an indicating equipment 9004, an actuation switch 9005, and an antenna 
9006. The invention in this application is applicable to the voice output section 9002, the voice input 
section 9003, and the display 9004 equipped with the active-matrix substrate. 

[0177] Drawing 18 (B) is a video camera and consists of a body 9101, an indicating equipment 9102, the 
voice input section 9103, the actuation switch 9104, a dc-battery 9105, and the television section 9106. 
The invention in this application is applicable to the voice input section 9103 and the display 9102 
equipped with the active-matrix substrate, and the television section 9106. 

[0178] Drawing 18 (C) is a mobile computer or a personal digital assistant, and consists of a body 9201, >. 
the camera section 9202, the television section 9203, an actuation switch 9204, and a display 9205. The 
invention in this application is applicable to the television section 9203 and the display 9205 equipped 
with the active-matrix substrate. 

[01-79] Drawing 1 8 (D) is a head mount display, and consists of a body 9301, a display 9302, and the arm 
section 9303. The invention in this application is applicable to a display 9302. Moreover, although not 
displayed, it can also be usedifor the other circuits for signal controls, -. \ ; iv->?? :w*-.r; f .T?.* 

[0180] Dr^wingdh8 (E) is television and consists: of a body 9401 , a loudspeaker 9402; a display 9403; ra >r 
receiving set 9404, and amplifying device; 9405 grade: The liquid crystal display shown :in the example 5m. 
and EL display shown in the examples 6 or 7 are applicable to a display 9403. 

[0181] Drawing 18 (F) is pocket books; consists of a body 9501, indicating equipments 9502 and 9503, a 
storage 9504, an actuation switch 9505, and an antenna 9506, and displays the data memorized by the 
mini disc (MD) and DVD and the data received with the antenna. Displays 9502 and 9503 are displays of 
a direct viewing type, and this invention can perform this thing [ applying ]. 

[0182] Drawing 18 (A) is a personal computer and consists of a body 9601, the image input section 9602, 
an indicating equipment 9603, and a keyboard 9604. 

[0183] Drawing 18 (B) is a player using the record medium (it is hereafter called a record medium) which 
recorded the program, and consists of a body 9701, an indicating equipment 9702, the loudspeaker 
section 9703, a record medium 9704, and an actuation switch 9705. In addition, this equipment can use 
music appreciation, movie appreciation, a game, and the Internet, using DVD (Digtial Versatile Disc), CD, 
etc. as a record medium. 

[0184] Drawing 18 (C) is a digital camera and consists of a body 9801, an indicating equipment 9802, an 
eye contacting part 9803, an actuation switch 9804, and the television section (not shown). 
[0185] Drawing 18 (A) is a front mold projector, and consists of a display 9901 and a screen 9902. This 
invention is applicable to the signal-control circuit of a display or others. 

[0186] Drawing 1 8 (B) is a rear mold projector, and consists of a body 10001, a projection device 10002, 
a mirror 10003, and a screen 10004. This invention is applicable to the signal-control circuit of a display 
or others. 

[0187] In addition, drawing 18 (C) is drawing having shown an example of the structure of the projection 
devices 9901 and 10002 in drawing 1 8 (A) and drawing 1 8 (B). Projection devices 9901 and 10002 
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consist of the light source optical system 10101, mirrors 10102, 10104-10106, a dichroic mirror 10103, 
prism 10107, a liquid crystal display 10108, a phase contrast plate 10109, and an incident light study 
system 101 10. the incident light study system 101 10 consists of optical system containing a projector 
lens. Although this example showed the example of a 3 plate type, it may not be limited especially, for 
example, may be a veneer type. Moreover, an operation person may prepare suitably the optical system 
of an optical lens, the film which has a polarization function, the film for adjusting phase contrast, IR film, 
etc., etc. in the optical path shown by the arrow head in drawing 18 (C). 

[0188] Moreover, drawing 18 (D) is drawing having shown an example of the structure of the light source 
optical system 10201 in drawing 1 8 (C). The light source optical system 10201 is constituted from this 
example by a reflector 10211, the light source 10212, the lens arrays 10213 and 10214, the polarization 
sensing element 10215, and the condenser lens 10216. In addition, the light source optical system shown 
in drawing 18 (D) is especially an example, and is not limited. For example, an operation person may 
prepare suitably the optical system of an optical lens, the film which has a polarization function, the film 
which adjusts phase contrast, IR film, etc. in light source optical system. 
[0189] 

[Effect of the Invention] The liquid crystal display which has the pixel structure which realized a high 
numerical aperture and good black level can be realized without making the number of masks and routing 
counter of a component substrate increase, by this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the pixel section plan of this invention. (Example 1) 
[Drawing 2] Drawing showing the pixel section plan of this invention. (Example 1) 

[Drawing 3] Drawing showing the relation between the direction of rubbing, and a protection-from-light 
field. (Example 1) 

[Drawing 4] Drawing showing cross-section structural drawing of a active-matrix substrate. (Example 1) 
[Drawing 5] Drawing showing the making process of a active-matrix substrate. (Example 2) 
[Drawing 6] Drawing showing the making process of a active-matrix substrate. (Example 2) 
[Drawing 7] Drawing showing the making process of a active-matrix substrate. (Example 2) 
[Drawing 8] Drawing showing cross-section structural drawing of a transparency mold liquid crystal 
display. (Example 3) 

[Drawing 9] Drawing showing the pixel section plan of this invention. (Example 4) 

[Drawing 10] Drawing showing the relation between the direction of rubbing, and a protection-from-light 
field. (Example 4) 

[Drawing 1 1] Drawing showing cross-section structural drawing of a active-matrix substrate. (Example 
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4) 

[Drawing 12] Drawing showing the pixel section plan of this invention. (Example 5) 
[Drawing 13] Drawing showing the pixel section plan of this invention. (Example 5) 

[Drawing 14] Drawing showing the relation between the direction of rubbing, and a protection-frorrHight 
field. (Example 5) 

[Drawing 15] Drawing showing cross-section structural drawing of a active-matrix substrate. (Example 
5) 

[Drawing 1 6] Drawing showing an example of electronic equipment. (Example 7) 

[Drawing 1 7] Drawing showing an example of electronic equipment. (Example 7) 

[Drawing 18] Drawing showing an example of electronic equipment. (Example 7) 

[Drawing 19] Drawing showing the optical leakage by the disclination of liquid crystal. 

[Drawing 20] Drawing showing the optical leakage by the disclination of liquid crystal. 

[Drawing 21] Drawing showing cross-section structural drawing of a active-matrix substrate. 

[Drawing 22] Drawing showing the optical leakage by the disclination of liquid crystal. 

[Drawing 23] Drawing showing the optical leakage by the disclination of the liquid crystal by alignment 

gap of an opposite substrate. 

[Drawing 24] Drawing showing the wavelength dependency of relative luminous efficiency. 
[Translation done.] 
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&5FW>Ht. IWEFH'>««fc«2tWfc85tt 
Snfcj&fcfi=S*rr*i*«IK£S*U S&E F U-f >tt 

mK»±*tcEfi^nfc*7-7^;u^-2r#u> me 

RifflEV— XEiBKBftoTEBSnfcittE f u-r > 

ttKw±*icEB$nfe*^-7w;u^— me 
*7-7^;^-o6ojta««tc*i;TWES3tttS 

#r mnm t me v -x t fift -=> tei 2 n^M 

E K W >ttH©S«#gft* Ii*»ttf5fill# 
IB** 6] *-©»^tt**T*i*«flto>&ft*«tt 

ft* f u-r >m@i> we f v-i >nmizm%tf}\zmm 

h**©-«a«l»ES3tett£#T*W«Kfcl»Ey- F 

E*©M«fca!tto, iftEa*tt**-t*#«R 

R^WE^-hEi»©XyS?fcM*-3TE«Snfc^t 
[§§*3l7] JB-©aE3ttt*Wf 5*««i*»e>**a« 



ft -5 h* Wf >«f t, ME F U-f >«Slc«a«lc«« 
£nfcjS3fcttfc#-r-55*«Btfc£*U MEV-XEJ8 
©*-©«lC»umEV-;*E«©«— ©«*«2fiEU: 
SO, WEV-XE«0*x©fi*»-3««**lWrEa3t 

[W*9t8] RsftB 17)37 ©urn*— q|ic£t,>T. 
ME F U-f >«Slc*bT«4a6nfcWEa3tttt**f 
***K#»*£££fc*iTS¥**SB. 

[$B9i©#IBIftBlSa] 

[0 0 0 1 ] 

[*wo*"r«ftiB»*] f 7 >y** 

[0 0 0 2] ft*. *BJiffl«*tC*5^T###:SMt 
[0 0 0 3] 

[*£#©£«] ifi*e. «ft*iB£tt6I«±i:»*S 

h7>/x^ (tft) ^Mt^swa^nx^ 

[0 0 0 4] ?SII*^BtCtt*£<#ttT7^7 : -.i-:/ 
^FU£X3!J£A"-yv:/^FU£X^©-«?S©;$'-1':7 P 

[0 0 0 5] 775V-7*-?HJi7XS!©?&J!,S:Tcgfi« 
y f >^3Uf t l/TT F T*ffl UT* 0 , MOffitt 

[0 0 0 6] LfrU T^T-wT'vh'J^T.Sfi/l-yv 

[0 0 0 7] 7i7 r-/ ^ MJ i7 XICMSSSIW 
S3. I8»#*<ft*£*a#3S£"r***a**<fc 

[0 0 0 8] LZ\?>-X?s 727-4 7*V F ij ?7.M<D 



IB 
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[0 0 0 9] b#>U 7i7 7V:/VHJ£7.S©$tII* 

yem i w*Mt z> tz zxDxmRzf-?* ^ A^ntp-r s £ 
oil), axha*.h#r-5. sAxn$c©ff irate* 

S£ 0©1ft~F4ffl<. 

[ooio] z*fa&iRft*mzmytm&Bfis.-?ti\i. m=?- w 

SMl©xggc©*l;!)n£«i;A oorS]±*0^^ 

fU f-fX^U^->3>l:i53tin7 0 3M^.T 

b£5. *£'J* — ->3><BXyS?#iE©#» 

n^MTLi^. ZfDfttb. US* 7 0 2 K3tt»n*» 20 

jg i; o n i"*;ua*is < & s . 77-r*>h ©{fc«rnt: 

[0 0 1 1 3 "3*0, ggp^i:3>h7X h£iS< U 

iro^fcOWcoci*. iii^*«<iiJ©xgiSc©ii 

[0012] 30 
[0 0 13] *^0J«, ■?■©«]; 5 «:5*t«r AS feOT 
[0014] to 

[0015] sr. -77.^^6^^, m^mm^nv 

So 01 9©±B0^IB^K-K 'ilS^L-L' t?« 
WU&t*«D»fffiH*BI 2 1 KSftr. 0 1 9 tm 2 1 fc- 
*3 <^T IWI b £ |W|f?-*tT"7r; b T t> & . 
[0016] 6 1 3 i?g-<Z)¥3f 6 

6 0 1 iy-htl6 0 0^-tt®V7i?T/^- so 



nit 16 i 6 m 1 9 id&uTtes^-itr) 

f§x©S|i3*6i§:^6 1 6©±lc3&r3«fc'3lc. f— 
hE«l6 0 2 iS^«S6 0 3 t HW>116 0 4 t 

[0017] HW >mS 6 0 4 

I6 0 5l:1^^5i^(:> £91iBaHt&6 0 6 

figrs. 6 o 6 bE^i 6 o 2 , ffik 

0 3 t->3 — hb&t^J^lCV— y>*t5. 
[0 0 18] *t[6]lSM7-7^M, /X— 3 — 

co^Srbfc. EfifiTN^T, UXL-tzt!^ vMi 

&&mm?zittb\zttfymmz\$&ytmwji^. 
[0019] jetas!ott»a*s«*y- h ^-r 

yfcmimzvc^ wm^&tbZTj *w*—>3> 

\Z£Z>ytMtL(Dm£ : $:'}^ <T#So ZOtgCDy'j 7, 
fp )J^— ->3 >£g| 1 9~2 0 CSt. 
[0 0 2 0] — HStiC&^T, SS^SfcOHilKDSfcfc^ 
k'>^£n£«©V-XE^Kx^X^ 'J*-->3 >lC 
«k*»^3fc*n.-6-;0 7<~G o 9*s^e>nsj: AIW©BB© 

[0 0 2 1] 021 CD»fiiiH«tO 5 SBJH 

*m®6 0 6 ©T«C**«*Mt«6 0 5 t H K >«® 
6 0 4ij*^«S6 0 3«SnTH5. 
S6 0 5iKH >m® 6 0 4 t&Mmffi 6 0 3 

ftEi^B©ais«r»iBr*. dntcj;oaM©^otc^ 
ia3tin6 io~6i 2*^e.nfc. b:^^©^^^ 

^BT«c©«fc'5^il^jin6 1 0~6 1 2li* 

s^nu^*fltffirsfc«)fc. ®ftiz£-oT\*mmz 
«t*3tiiin"6>3S3tr*^fi****. 
[0022] 3tain*«aE3tstiT^>-&-&v»*»-€-naifi 

[0 0 2 3] £#«KaWHSH*«6 0 6©Xy^ttifi 
[0 0 2 4] ^-31T% JW±©«t5^W?r^SAT, ^ 

a >iz&z>yemtvt%>m&<f&-?wm<Di"i h&ft 

©V7.i7TE^/^^->^^PfiKb. *?S«{C«V> 
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[0025] fcofc. -fo<Dm%tiL<r>mnMm<D- : ?^2 

■J*~>a >£PSb£n&^ffi«#T'#Tb£-3<, bfr 

[0 0 2 6] *»9!tt. >o 
HK >ftB£«fttt£SM2ttfc33M£€*?S** 

wt*wr* i i 4 s»#8«t*ffl'f s^t^w^^s- 
to o 2 7) *ssb«. B-oaatett* 3 * - *'****** 

[0 0 2 8] sg»li@©-gBrt s V-XE^<>:iS 
fttt*#T«*«K©BBfcmfcO. V— 7.EH 

tctt, jgftlf (7)#ttl5i©x y v fcT? # * x w X * U 
[0 0 2 9] ffi-0*3ttt*WrSilt«R»*^ 

[0 0 3 0] i* «*»*tt**T*B« 

[0 0 3 1 ] *7-7-fH-* 5 8©fifl:#t:f^^i' 

[0032] h««©-«*abttt«*rr* 

^^ij*->a >K<kS3fcBn*BbT , bftH. 

[0 0 3 3] 7-*EB©-«&te©a$#fc2*U 2{S 
£Lta*b<tt2~4ft£t±*< IT. jS7ttt©3$«®l 
C!>B%B&bTfeJfc». 

[0 0 3 4] #B9Jtt» TN*a«tttft<*i«)5 f ^ 

fcj&HS^gfi. IPS (In" Plane Swit 

c h i n g) #afcfcl>TB«#*Bttfc«*««U 50 



BSil*3©J$&£— JSKiTS^gki bTffit>Tt>&^. 
[0 0 3 5] *58fltt i l i *ft*f K J: DtffifcS^ttt 

[0 0 3 6] 

mm<Dmm<Dmm] ibbb 1 ] #fWM*miB«B© 

"To 

[0 0 3 7] 02 2©<fc?K:-OWp5fS8 0 4fc:j3<^ 

nsitlftlicX'yytT-f 'J *-^a >8 o 

3KJ:-53t*n*«fflS. f-fXf U*-V3 >\z£.Z>ft 

Bl~2Sfflt>T»«f5. EftteTN^jS, BttttV 
>R*sB»£T*. 0 3K7k*>i^jft£igft 
<B«©M«**-r. 0l0±I0©i8A-A 't^H 
B-B' T-^)»rbfc : b©^tt0 2COA^A *£S$SB- 

b' T^answfHtsw^t-*-.: 
[0 0 3 8] Bt-fcvTiStev-.ff^iftte 8 - 

mwzntz?- hMB 1 0 4 ti, Fttmzmmztitcv ?. 

-XEIl 0 8 t.. y-hE»tV-XEB©XB«ifi 
«f©l*TFT*tt6B*fflt, nft^PSTFT 
4> P f- V *;U58T F T £WT SBBIIIB t fc*tJ. 
[0 0 3 9] &-<D*m&m 1 0 0 £fg-©¥#&Jl 1 

o i dv^-zv^snt^s. b— ©¥*4tB 1 o o 

(iTFTSf©fittlT$5. ir.©¥MU 0 ltt 
«irr*«#B*©***fi£ UTBB'f *. 

[0040] tf-v&mm (a*b&w K»-r*J:5 
tc; BftKi o 2. jg^ffi^*tafc^»«® i 03, y 

- hE*£ 1 0 4 SBrirt"*. B3ttBftB*afc«M« 1 
0 3 tt**B«fc*V»T, SMsnxt^. 
[0 0 4 1] B-C!>BmiABJI&9l=:®BnibBII (H 
jSbftV>) SrBJBfcbfcB. 3>^i7 h*-;H 0 5~1 
0 7£P*ltt-5. /^-x^KJcDV-xE&il 

0 8 , mytm&mtofz p k >hm 109. s%ts 1 

1 0 

[0 0 4 2] 3>^^f*-;H 0 5CiO, Si— ©¥ 
i^fl 0 OiV— *E»1 0 8 *. 

[0 0 4 3] 3>^l>*-*10 6l:J:tl. ?g-©¥ 
aS&B 1 0 0 t«3tR**fcifc P W >S® 1 0 9 *** 

BtticBsirrs. 

[0 0 44] lyzz h*— ;n 0 7l£«fc9, B— ©¥ 
1 0 1 iBftRSrSMaifc F U-f >«® 1 0 9 tfB 
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too4 5] sen, mmm&ftztiz, mmmmmm 
1 1 i*$j£-rs. z<Dt%. smastsii ham 
%m,m iio, jS3ttt***afc h w >tt® i o 9 tea 

[0 0 4 6] «±©«J«»C«J: 0 . f- h&m 104, V 

-t.se^ 108, at3tK**iafc h u-f >mm 109, 

jg^mSl 1 OCiO, TFTSS^OfllttJiT?***— 
©¥«#J| 1 0 0 
[0 0 4 7] igfttt^l 1 OSrSttSdtT, ?§ttJf 

[0048] mwwmn@.i 1 1 oEPso^^jfet^tf 

h* W >m,m 1 0 7 it ± 0 »3tT#*. 

[0 0 4 9] S^C, 3g9§H5fi«ffil 1 

a»fc»t£*tafc h u-r >nm 1 0 9 tsg^tss no*? 

0. 5-0. 7 5um«±tJ»^»^«. SSCJ:lp^ 
©±-5&ft»WU&*ttRl 0 2T?jB3tTS*. 

[00503 y-H5'f>Retit*i. 20 

#lci0, y-biEHl 0 4tV-XEil 0 8tC»o 

*fhfc«IMl 0-3isJ:D«»MoiB«l***<. • 
[0 0 5 1 ] fttt«SK-3V>Ttt. BJlSftfcRtt&ftfc 

B-©#«^« 1 0 1 £Sjs<R*Tfii§an;fc«ftBis 

iEtafc^Sm® 1 0 3 ^»tt® 10 3B 30 

n>5>t> h*— ;n OTfciDHH >tll 0 9 £B 
l l iEWftKfca. y-Hft»R*«, Sit 

SOitlltbT*ftt5. 
[0 0 5 2] ili©04 (A) fciSttSatftMl 1 
5tS^jii^m@l 1 6i, 04 (B) iz&tf&mww 
5R«S1 1 8t¥*#H 1 7 t, 04 (C) (C*3^ 

t, &%ut 1 2 3 tmmmmmm 1 2 2 &£ftms 1 2 
1 «i^g-r-5ia^©fc©T*-5o 

[0 0 5 3] K'±©a*»©«lriEtt5tt©-7^^Tf^» 

H3KBIl©ei»^^ — >CJ:** : F-*«©* "o 
%m.mi 1 2«r*f. tc^tz— tSC©E^A^— >©T^ 

x«ta«mfti 23-12 6t*&£ 
si£»i:t5Tti, *^s«©B3tBtK:SfcD^3fc 

«>. KD£tott©tt«rftKJ:DBBa*tt«TU&V». 
[0 0 5 4] «54-r*«t5t:. tti#Ui'y3>STF 
T^f©gttl»:ffl^5i, IEWIhISST F Tiif TF 
T*ltt©*tEtfP«T**- ^©t*. CMOSOI so 



8 

m m s§ * -r s fc © 1 z \t n ^ * * s> t f t t p ^ + 

[0 0 5 5] SfHP*«©flMBl8lcJ:t>TW:, pl^M 
fCltSC©iiiaV7.^^ST$)'5. ^tlTfe, BlCi 

[0 0 5 6] BP 5, 1 % 1 ©*S^H 1 0 0 Rtf 

i2©*i*gioi^-z>mvx^, i«c 

**. y-M«10 4 £%%gR£ftfefc$Stti 1 0 3 

8 RtffltttRS JMafc K K >mH 10 9, 1 
10^-z>m7Xi', 1 foWSHBaHtfi 1 

^ffl©-7Xi7Tab-5o 

[0 0 5 7] ^niCj:0, nft^STFT, p^-* 
WSTFT, n^**;i/S!TFT£*r-raB»IIH*« 

i. iitfti 1 4, ffigfssi 1 3 t*^r-r«a* 
[0058] j^±©ct 5 c, 01 tc^-r ia*^jg<t bfc 

by X h©SViSaS!©«fi»*S«**arS2t^ 

[0059] bum 2 ] *sfejt«*-m, .. mmm 1*72 

FTt, B5&SB©Jfj2t;:&l*e>n£IK»|I]g& 
WEISS, itiEllUBMEIlM) ©TFTSH— *«±Kff 
K-T«^rttlzt>^TXSK:ttoTimT«. fib, IttB^ 
$rffi^iC-r^>fc©tc, ^tblilS&^tc«^-©S*1«fig|Hi8S 
t$5CMO SIhISSS:, a^gB©ia^T F TlCten 

[0 0 6 0] £-f . 05 (A) tC^-Ti'plC, 3 — ~> 
^tt©# 7 0 5 9^57>-^># 1 7 3 7^7Xftt'CftS 

dr-r»^7X!4^©3tf5^^6J**»*4 0 0±KMfl: 

-> u 3 s<b-> ij 3 >gi*fctt»fla»fl;5/ >j 3 >m 

a^©J6»R*»6ritST«!Bl4 0 1 £^J5ET3. ««J^ 
tf, /7X-7CVDSTS iHf NH3, N20*»6ff 
KSnaK-ffcSK'ffcv'U 3>^4 OlaSl 0~2 0 Onm 
($f$L<«5 0-10 Onm) #jsjEU IH^tcS i 
H 4 , N20A» 6tP«Sn*lfc{bSfl:**fl:-> U 3 >« 4 
01b?:50~200nm b<« 100-150 
nm) ©JPSKLfaJUBJST*. **«S«T»4T*fiBl4 0 1 
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[0 0 6 1 ] St»c¥8l<*B4 0 2~40 6lt #Hft8l 

&tK#ig#li4 0 2~4 0 6©J»£tt2 5~8 0 nm 
(fftL<U30~60nm) ©JP$TJ£j£-r5. MS 

^fc«vUn>y;uv-^A (S iGe) 

[0 0 6 2] U— if-ttJMfcjSTteJIK^SIfltBtSf^a 

-tf-«YAGl/-lf-. YV04U— !f— SflJ^S. 

V^fc^tt/'WXSSiRfflafcR 3 0 H z £ U U-— »f — X 

1 0 0~4 0 0mJ/cm2(ft*WtC«2 0 
0~3 0 OmJ/cm 2 ) YAGU— if— 

^*»^Ktt-t©» 2 wvvxstmmniik i 

~10kHztl, U— !f— X*;Mr— 3 0 0 ~ 
6 0 0mJ/cm2 (f^*Wfctt3 5 0 ~ 5 0 0mJ/cm2) ft* 
£&1<\ *LTm 1 0 0-1 0 0 0 um. ^JA«4 0 0 

-7-^) £8 0~9 SXthX'fiOo ■ '. 
[0 0 6 3] *^T\ gtt¥»*!4 0 2-4 065:1 

?y-h*e*igi4 o 7*#j*-r*. y-MM»4 o 7 

0-1 5 0 nm<hLTvU:3>£^iriS&»BlT^j£^ 
-5. **Sfi«Ttt. 12 0 nm0ffSOlftaft->'J3 

grift. y-ne«Kttc©«t5&aftfl: 

TCVDftfTEOS (Tetraethyl Orthosi 1 icate) £ 
02££}1£U KJ&EE7J4 OPa, 1MS3 0 0~4 

o ottu snifc (i 3. 5 6MHz) mtimmo. 5 

~0. 8W/cm2-C»S$-a-TJgJ*TSCli:^T#S. Z. 

<D&?\zVTftmzn2>mki' i J^>mte. -eot4o 

0~5 0 01COj»7X-;PtCJ:0y-Hei»l»tbTA 
tffcfctt S # * £ £ #T * 4 . 

[0 0 6 4] tbt. y-h*ea^4 o 7±^y-hm 

@£ffi*fiTf 3fci&©Sf£l©*ttl8U 0 8tl2»«ll 

4 0 9tsMt§. i i©4ii4o 

8S:TaT'50~l 00 nm©JP£ (C^JiS; U S§2 ©# 
114 0 100-3 0 0 nrrKDjp^lC^firr 

•5. 

[0 0 6 5] TalBXA'^fttfSlEL, Ta©?- 
^'•yhJArT^/ly^tl!. £©*§•&, A r icil*© 



(6) 

XetK r *lB*.Z>t, T agS©rt«j£*Stt*ll,TB& 
©«l(lt«:l»±-r-5^t36«T#*. ifc, aWTal® 

/3ffl©T aglWffiftsptel 8 0 uQcina 

t3^b^>^;U5r 10-50 nmlSCf $TTa©T 
«C»«l/T6<to«OTaR*Sai:ll5it«»T 

io [0066] wm&wifc-? zm&iziz, -wz^—fy h 

(WF6> $:ffl^5liCVDfeTMt5utfc 

k:tt«ffittft;*H*j&S**fto, wa©fitn;¥«2 o m 

»fiff9 9. 9 9 9 9XOW^— yy hSfflli, S&fcJ* 
UTWK£»j*-r*;:iK:J:D. &ta* 9 - 2 0 y Q c 

[0067] tt&. *nmmT*te. % l ©3$mig|4 0 8 

STa, SB2O*tt4'0 9SWtUil, ^1**1 t>T 
. a, W, Ti, Mo, Al Cu frZMtentcTtm. £ 

^Tfccfc^o **J6«JEAna»tt*^t)*i:bTtt, mi 
30 0^«H^^b^>^;b (TaN) 7?»J«U, SfS2©i* 

;W (TaN) T#J«U f 2 0«tIiEA 1 iTSft* 
&tli±, %\0>mWm**ttt.9>9)V (TaN). T^fiE 
U ^2©#«H^Cu«i:T5»^t)-B-fit**ife*. 
[0 0 6 8] ^{C. Ui^T. -77.^7 4 1 0-4 1 

«*atfB»*»/S"r*fc«>©i6l©Xy 
^>yMa^ff5o *HJtffilT?«ICP (Inductively 
Coupled Plasma : RVftteS?? Xv) Zyf>^SS: 
ffl^, x<y^>yffl**XlCCF4iC 1 2^S^U, lPa 
40 ©BE^Ta-f;WS©«ffi{C 5 0 0W©RF (13. 56MHz) 
«**aAUTy7XvS^LTfr5. ££fli (ISM 
T.y-v 5 ) tC&100W©RF (13.56MHz) i^SSA 
U IKWCftCgEA-f TAWESSHHrt-*. CF 4 

<tc \ 2*M'&i'frm&\z\twm%.zfT amt^mmm 

\ZXy9->t?2nZ>. 
[0 0 6 9] ±fex-y^>y^#T"te. UvXhtrj;^) 

Wttrrs/W 7^«£EOj»*t: J: 0IB 1 ©#«)iR^SB 
2©««S©i^g|57i^-/t-gB©^g*U 5-45° © 

so y-h»«it±c»aE*»-rc:t 
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teKJLy^ysfTZtztbiZlt. 1 0-2 0 %@g©f>J£- 
TXy^^WSfciOSttStfiH. WIR 
{bg<bv'J:3>SI©S#!ittt2-4 3) T* 

Ua>^*«Smbfc®tt2 0~5 OnmSKXy^>^£ 
n*££fcfc*. :51T, IS 1 ©Xy^>2f8l3lcJ: 
0^1 ©SttB£fg2©^*B#>iSfiS;3§§l©^t»c©# 
fll! 419~426 (fgl © MMM 419a~426a 
tg2C9»fI4 1 9b~4 2 6 b) SJgJBKfS. 4 1 
8fi-y— h-*fijgtfir?&D. 1 CW«)itl4 1 9- io 
4 2 6T?Ibna:V^*B2 0 ~ 5 0 nmf§SXy ^>if 

[0 0 7 0 3 fit, »l©t* — £>4f$&«&fTH. n 
§!!£tt^T5^M#)^iii£^JnT3. (05 (B) ) K 
- tf > ^©#fe«-f * > K - b < * >&. 
TfrAtf AH. K -:/)*©##« h*-X§£ 1 x 

1 0l3~5X 1 0 14 a toms/cm2<i:U im&n&Z: 6 0~ 
1 0 0 k e Vi LTff-5. n S^F»6^l7C^ t 

LT1 5^tcMi-2>7C^. JfcS!WKtt'J> (P) *fctt 
5lt* (As) d^T«U> (P) SrfflH 20 

S. £©*£\ iti4 19~4 2 3AinI^#n 
*tt*5E* iES^WKSB'l© 

^mmm.i$,4 27-431 *t»'«s-n*. $ 1 ©*«*» 

®^4 2 7-4 3 1 tste 1 X 1 0 20~ 1X10 21 a tomic 
/cm3©«««H1?:nS.SrW#rS'FI««l7C**ailHrr 



5 (C) tC^T<J:'5t^2CDX-y 



[0 0 7 1 ] 

X-7^>^**7«lcCF4iC 1 2t02^jg-&bT, 1 Pa 
OJEE*T3'f;PSO«aiC5 0 OWCORFm^3(13. 56MH 30 
z)&tti£U XyXv££j£bTfT?. SSfl'J (tt»X 
5^-v) K«5 0W©RF (13.56MHz) l^JSAl/. 

as 1 © x y > tcjt ^isn e b /w 7 x ep 

T'WTa 4ftMX7f>^lTi 2 ©ffiMfc©$«« 
433-440 (IlWitl4 3 3a~440at^ 
2©ilI4 3 3 b~4 4 0 b) £»J*T5. 4 3 2B 

tf-hmmmT&v. $&2<Di&vt<Dmn.m4 3 3-4 3 

7THfc>ttfrnM*£te2£l::2 0-5 0niDgSX7f> <o 

[0 0 7 2] WI1>T a^©CF4tC l 2©®a#*K 

>»fcE££j£tt©*»ffi;fr&l£HTSC£#T£*. 

©7y{k#)TfeSWF6^ffiSSJC^5<, ^©ftil©WC 
I5, T a F5, TaC l tfZmU&T'&Z,, lot. C 
F4t C I 2©jga#*T«:W|jg&tfT al*t;i7f> 
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T a (JF^lf^cbTt>ffiMK)fCXy 5 1 >^'jiS©ii 
©T\ 02€r^jbH-r-5C tTT a»«ffi*^{t;$n^. 

aK©Xy^>yiiS«®T-r ; S). ttoT. WltTa 
^t©Xy^>i/jiS^a^f^S^t^nI«lt^DW|g 
© x y ^ > £/ iiS * T a K d: 0 t> ^ * < t Z> H t # "Tig 

[0 0 7 3] tbT, 0 6 (A) IC^-f <fc5tcSI2©F 
-If >^Sag£fr5. £©*£> J6l©H—t:>yj&« 
J: 0 *> h* -Xm&Ttf TK Hin>8«ffi©*fl= t bT n S 
*tt#T**tt*7C*£K-lf>^"r*. Hum 
tE^70~120keVtb, 1 x 1 0 13/cm2© F — 

x«TfTH, 05 (b) ■v&vt*m#m\zMtfLzntz& 

-h!>i/«, f2ffl)lt©^ti4 3 3~4 3 7S:^M 

«j5c*k:»Tavx^ibTfflv». ^i©lti4 3 3 

a~4 3 7 a©T«©««fcfe^>fi«7c3(l*»*la3n* 
.k-sfcl 4 — K>^-f5. u5bt, fgl©«llB4 3 3 
a~4 3 7 a£afc*m3©*«*«*4 4 1-44 5 

t, »l ©*«*«#£» 3 ©^ttlMWfciom©* 2 

f*^FIMI)7E*«r»2-©^*8*fi*T-l x 1 0 17-1 
XI Ol9atoms/cii3©«&i:fc*«fc-5fcU J63©*M 
fjffi^T 1 X 1 0 16- 1 x 10 18ato«s/cm3©jB«t A 

[0 0 7 4] ^LT, 06 (B) IC^Ti 5 JC, p<?* 

^;«t f t s^t****!*! 4 o 3iz-mmm 
t\m<Dmnm<DWi4<D;fi®<viiM®4 54-4 56w 

fiTTS. 1 2©f«ffl*ii4 3 4£^M«j7G*fc:*J-r 

*. C©t*, nft^;HTFT^Mt5Stfl 
M4 0 2, 4 0 4, 4 0 5, 4 0 6 \tUz?X h7X? 
4 5 1-4 5 3-C^B**BlbT*<. ^F^%ffi«4 5 

4-4 5 6 nn-t-n-^ns^saffiTU >*^insnx 

H5*«, v^y> (B2H 6 ) SfflHfc'f*>H — yffitC 

«to, ^©H-rn©M«tciJv^T ; b^FS3e#i2gS5:2 x i 

0 20~2 x l 0 21atoms/cm3i:^S«t5l:-rs. 

[0075] «±©xgi-J:o, -en-£n©ftflt¥*ft: 

114 3 3-4 3 6*«TFT©y— h*«i:bT«l6-r 
* fc, 4 3 9 ttffi^^, 4 4 0 4 3 7 « 

#»iHi^, 4 3 8ttK»0Krt©E»tbT«li-r4. 
[0 0 7 6] ^5bT«tt^©$iJP$:SWtbT0 6 

(O tc^-TJ;5tc, ^n^n©ft«¥«ft:)H'^in$ 
7-*^7x— ;KF*fflHS«S7x— ;uj£TfT'5. ^© 
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(rtas) &mmT*z.t.tfi-c&&. mr- 

p pm£l,T©SiSlItT*4 0 0~7 0 Ot. ftSW 
(Cti5 0 0-6 0 OtT'fT^fefflT'feD. *^JS^JT« 
5 0 OW4mr3<D&MmZ'rt?o fcfcU 4 3 3~4 

[oo7 7]$^>ic> 3~ i o o %<D^m^tsnm% 

"*>T> 3 0 0~4 5 OtT 1 ~ 1 2m?£\<DWt'&M*:ft 

{fc^'J n>mfr*3 1 0 0 — 2 0 0 nm©Jf £Ti*/?rf 

ZtztiXD^y^yfTfeZftOo 

[0 0 7 9] fUT, TOlHj?S^(C43^TaF«*^^ 
©V-7.IR^t3>^i/ h5r^-r?>V-^SH^4 5 9 

■ Ttt, V-XEI4 6 5 ,;jg)tlgS£*tafc H 
4 6 6-4 6 7 £4 6 ,8 S^jTrS. «Bt£**afc K 

-S) (0 7) „.0 7tri5^T, 0 1 tlWJ— (DWmtefSfflft 
C;tttfrrSS5c*£*bTt>3. 17©iiA-A \ B 

-b' itmi<D±m®<D®mm(DmmA-A \ b- 

B' tMlTHS. 
[0 0 8 0] Jfefc^ltfa*: h* U-f >mm 4 6 6 tejSiH 
TFT©ffitt!£*B^T3Stt¥i»#J14 6 7 fc, igft 
gtfcfcfcfcK W >1l@4 6 7teW§»5 0 5£^fi£ 

■tzm^mwmA 3 1 i«^w^«iE^fiK$n-5. 

[0 0 8 1 ] -^©^ 3§WIMI§t&£Efc:®j*U 7* 
h V 7. £ £ ffl H fc71 -X > y 5Q.S*5 <fc tfx 3/ > 

mz&*)m$m%nM4 69-471 smts. 3t9§ 

i*tf4 7 0tt, j83fcfll£*tafcFl"f >*@4 6 6 
ta^C-5<t-5fc^fiK$n*. HSiiTFT 5 0 4© 

jS^ll^«4afc h* U-f >*«4 6 7 

4 0 6 nm{i^*4x.bn^o 

[0 0 8 2] 391*«K®*mtt. Kft-f A ( I 
n 2 03) m-Oy^AMXX^^ (I n 2 03-S 
11O2; ITOi) t±Z&7.rty 9 



(8) 

x ? > yunitt 4 a#f 3 it tb > s? V Aift 

(In203— ZnO) SfflHT^gK &{fc-f 
h*Wf>m@4 6 6-4 6 8tCA 1 Srfflt^Tfc, 

sta (zno) %>aufct}<sfT?»D, *5tPi«3t©a 

H*^***JlS»&*fc»e>K^U , >A (Ga) 4^DDL 
10 fc*ftffi« (ZnO:Ga) * C t*«T?# 

[0 0 8 3] £<.±CDj;otrLT. nft^HTFT5 
01. pft^HTFT5 0 2. nff^HTFT 
5 0 3£*rr*«»lslB&«i:. if TF T5 0 4, 

[0 0 8 4] |g»l38ggB©n^;M^TFT5 0 ltt 

20 4 3 3ttft^3C?«ftI«44 1 (GOLD® 
tt) . y-h««on«»c»«8Sn?>SB'2 0T*fi*fll* 
44 6 (LDDi«) tV-^«*$fcttHH>ia* 
tbT«S|-r S«-1<0?F*B«*«4 2-7*#lTH5.- 
pi^^Jl/^TFT 5 0 Ztete^-V^W&ffc^U 6 ' 
• 9. y-MIS.Mt5«tl4 3 4 ti7i5l4©' 
*M*»«4 5 6;. f- h««CDn«fc».*Sn*SB4 
©**Gift»W4 5 5, W-r-^««Sfcttl«^>«l*t 
LT*«t4*4©^«*«*4 5 4Stl/T^5. n 
ft^iHTFT5 0 3 ^ttt7=-^^;P^fig«a«4 7 0, 

so y- htf SMtSill4 3 5 t!ft4lB3 

tt><Ktt4 4 3 (GOLDS8) . f- h«1S©^{BiJ»C^ 
riGSn*SB2©^W«ffl*4 4 8 (LDD*«) tV- 

iS^U 2 9 StUTUS. 

[0 0 8 5] MM SB©ia*TFT 5 0 4 (Cte^-f^W^ 
*i*4 7 1. y-HIS»*t5«114 3 6 it 
&&8307M4MM4 4 4 (GOLDIt) . y— h 
««flD^.«C»^an*J82©^lfi«J«*4 4 9 (LD 

40 «gl(D7Mttff*4 3 0£*LTfr>*. 

15 0 5©-^©«ffitUTt8^T^>¥««:^4 3 1 tC 
ttJBl©^>B*««tRi;»fln?, ¥*ttJl4 4 5£l2 

sB3©^M««*trai;jiaT. ¥«^*4 5 0(r(im 

JFIfi*7C****10SnT*t). ^»SH^4 3 7 t^©^ 

©$e&« (y-nawitHCi) 

[0 0 8 6] #HSSWa> ^yfvSUi'^Sffi^S 
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[0087] **as«T?*-riaKaAtf» 7;7 

7^7vhU^*S«©feSSl::&gfr:7:* hv7.i7CDS: 
£6$ (ft«¥«#Ji/^->* JBlE«^^-> (V 

y-hE». *3tKS**afc«*««. «3t 
BO . %2BMn9 — > (V-7.EHL HH>li. 

*■©«*. Ig*fill§b. SBS^T. h©<£J)£ io 
[0 0 8 8] [ftXM 3 ] ***«"rtt. ^SE^J 2 TffB 

B ' tt. 01(D±ffiia^milA-A 'tiUB-B' T* 
[0 0 8 9] **\ ftllfl 2(Cf£V>, @7«ttl©7i' 

[0090] x^— y-©a«f4tt*fcft«-rnaA^ 

« (4 6 6) ±fcffi«*t& 5-3:3 te»Kliai«fcB1W« 

•&T7.^— t^ittfoSISJiKBMbXfcJ;^ C<D7.^ - 
— •J-»4K»ElK«©±®C«r3TE«bT'b-fi^b, V - 

[0 0 9 1] ^--»5 1 5Kj£ft£. BfflK5 0 6e so 

[0 0 9 2] ttfflSK 5 0 7 SfflltS. *fftS 

«5 0 7\Z\tm%mitMJ&?Z>. ^Jg«SJl©llll~2© 
S«*JBHfc»£. ^ft<tfeH2ffl*IMWl 2 3- 

1 2 6 *i0irt-si5*a«**fc*, myemm 123-1 

2 6fc»b. 1~1. 5 umfctblzmytmZMfS.-fZ,, 
[0 0 9 3] *7-7^Wl5 0 8, 5 0 

9. t-A-3-M5 10S»fSt4. HSfeCD^^ 

1-3 Mm©J¥£X^f£T&. ^n«S7ttt«S^ffl 

£©#«ttK*mT«Jj*U 0BAtf. #U-f=K^7i7 

[0 0 9 4] *-A'-n-M5 1 OSMLfcg, *f 
rSlflt® 5 1 2^/^^-n>yH«tl3^)*b, Bl6]^5 1 
3*J&fifcbfc«5lf >yaas*fr3. 

[0 0 9 5] fLT, ■ftfll£BHil3Bffi]Wgj£Snfc 

7^T-^^-7h'j^x*«t^a*t*'>-;ww5 1 so 



75 

3XS£9-&fti±-5. 7i'r-f^h l Ji'7l«ijt*|nli 

«© 5 e >y*r«3*<svwciaas-r s ± -5 kba o 

HtT^S©B(B]^TN*iCt^-5. ->-;^J5 1 3iZ 

5 1 5\Z£^Ti%-Umm&ft-oT2&<D&m i teK>-& 
t)it<btlZ>o ^E<D'&. WX«©ISIK:«ft5 1 4£f£A 
U tt±5lS (H*"fr-f) tCioXT^KIfttfS. 

5 l 4 Ktt&»©«a#W*fll Miliar. ^©J;5^ 

bX0 8 \Ztf.-?7 Z> 7- 4 ft h U^XlSiSSSS^ 

[0 0 9 6] fc*s, _bE©fTgfc3:Dfft*£ft<&TFT 
tthy^y— MBifiT***«, #hAy— M*iS©TF 
T ^©ffi©«|ji© T F T K*f bT t>3M89!te*ffl $ ft 
#*. 

[0 0 9 7] Sfc. «fttt»©ftfcOCll/^hn^3 
^•yfe>X (EL : Electro Luminescence) tW5:ffl^ 
fce»3tS©H«a^S«T»5EL***«K**bT 
t>*^^«jgffl^ft#S. 

[0 0 9 8] ««W4] *5SM©-«*B9 Oi#T F 
TO±iBBSffl^TK«t4. 1 ©HStSB© W 

2 <D±.jj\Z*-n-7 y ^Sl* 5 C fctfT* PR 
[0 0 9 9] fim«&©2ig^©ttA£^£flt- 

ftfcll#T«, r-f^f U^—>3 >fc±.*3taift35<* 
B5g©lt«®S{C^bT, *3fc»*©®«£SE*.T 
[0 10 0] £MmTtt**««&»3fcK2:bT^fc 

\zm&iz&? z> ynmzmytmt-tzrctt), mm 

[oioi] xxmi &n*ic. fc-Dfc-few^sK© 
wtB-rw 70 htr 

[0 10 2] 5£>y;&fitt£*»#©«IMl«rtt*» 
*fc©IC, Stg©-ia<C*fb4 5° ©^Stf*. Eft 
teTN^sSXfcS. 7k'>^tfai"J*->a 
>©H«*»6je3tfH«*»3£f *. 7t>y*fltl0!6 
6S*£©M#£III1 0 \Zfn-to 

[0103] m^-swt, 0 9jd^-r«t5t'> fT*(Siic 

EUSftfcy— hE*3 1 1 t, ?iJ*|ftfc:E«SftfcV 
-7,EH3 0 2<h. y— hE*tV— ^E*©32S«ifi 
^©HJSSTFTSWr-SH^SBt. nftWITFT 

[0 10 4] fcfcb« B9fc&l*«y— hEMtt. fr* 
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fafcE«3nfcy-h«K3 0 3 tS5«bfcfeO*»L 
Tlri*. Sfc, y-hE^3 1 1 li*=0]|MfiMt± 

[0105] w,— <D*m&m 300 hw,—<D^m^-m 3 
0 1 A!;^-z>^$nti^. w,-<D^mwm 300 

ttTFT*^ OiSttBTft*. S=0*##I3 0 1 it 

[0106] y-bmmm m*vtz\,*) \z&-tz>&? 

\Z. V-XEH3 0 2iy- h«@3 0 3SrJgfiK"r-5. 
[0 10 7] ^-OSP^«6^tm-OBRg*figk^[ (0 10 

jsu&to i-o*i^i3oo, sun 

O¥i^I3 0 1, V— XEiH3 0 2tc»-r«>3>^^ 
h*-;U3 0 4-3 0 8, 3 1 7 ^K/l* — 

:=.>iffc:j:D, »tt««3 0 9, I* U-f >«« 3 1 0 , 
y-hB»3 1 1, gft«tt*S3 1 2, ig^BISritfa 
F U-T 3 13-314, fr^©^©^^ 

3 15*Mt5. 

[0108] a>^i7 h*-A<3 0 4 tn>^i7 F*- 
;U3 0 5fc<tO, «ill3 0 9^LT, ?g-©¥3i 

#■3 0 0 tv-^E»3 0 2*«««w»c»«rr*. 20 

[0 1 0 9] a>^i/ F*-;U3 0 6(cJ;0. ifl— ©¥ 

mwm 300 taBtmsatfefc f v< >mm 313-3 

H^tawciits. 3>^i7 f*-;U3 1 7 <h F 

K>ti3 1 3-3 1 4a«*»»K«Hrtr*i--:- 

[0 11 03 ny?*? y-fc—ivz 0 7 (c«to, ft-3©.¥. 

##13 0 l.ttiSiiI3 12A»*aWfc»«T- 

[0111] n>^i7 h*— 0 8{c«t0v.y— h.m 
S3 0 3 ty- hE^3 1 1 *«*a«»c»«i!-r*. 
[0112] s^tc, aeiwu&tf-s-n:, soraxtts 30 

3 1 6 Sr F U"f >«« 3 10, 3 1 2 . jl 

TtK^^tafc F l^f >*® 3 13-314. W**©H 

mvmytmz 1 5 tattoos,*: 3 
[0113] cntcto. ®m&mm®3 1 2«s^ia 

TWii-rssB-o^iiMfrJia o 1 ic 5 „ ?- 

M13 0 3 i&«»*ifti3 0 1 J: 0 
[0 114] y-hSi3 1 1, SIfS3 0 9, F V ao 

■i >n® 3io. mytm&mtetz f w >s® 313- 

3 14{rckD, TFT*^©?Stt/fT£<5!g--©¥3l# 
13 0 0^MA^«IT5. 3tt 

mm \z «fc s m& © g n * i»it r * * . 

[0115] 310, ajtBts *iafc f u 

-f>*«3 13-31 4fcm-eDlffl|fi»g&iJf§-©JI 

3. 50 



[0116] ^nsfi^fcfetiTtt^&a^^s* 

fitCfSUT, aEJfcBt**fcfcFU"f >*«3 13-31 

[0117] life (&ft5 5 5 nm) ©JtMS^ 1 t 
■f^t. ($Eft6 5 0 nm) ©ItMiSgteO. 1 

1- iffe («S4 5 0 nm) ©JtSISgteO. 0 4T*£ 
*. ¥-SEftT'it$5tLT. Wfe£**UStttt3tt. fttt 
*<J2 5{g©BJ!3$T-j|*.3. Jt&jft&0ttfttt#t££B 
2 4 

[0 118] ^£0. Jt«i««©*l»»fe***-r4B 
^(CO^T«7tSn^S5i-fc l ^'-r^©-C ! =i>h^X F£ 
<S5teLT. flljlt;:^ >J*--> 3 >£jgftT£5J; 
5 K. mytmzmiatz F 3 1 3 ©®fi£j£;< 

*ti3 1 A&m^-zmnz. n&\z-Di*T\zw?>z 

Srfil3feUT©fcJ6»*^©ia^©jg^3 1 5 £— 35© 
[0 119] #*M^T»4Jt8«g©**#JtUT*6 

[0 12 0] et±©iB*Ol"f 7-> Fl£<fc9, tz-stz- 

->3 >\z&%%mn&w&&<mtz.iiifi-czz>j . 

[0121] H 1 0 tsSl^S«©jg3tSB« 3 1 8 $?T< : 
*fl^SS©ji7t^^j£«){C<!:oTfc, ^^S«©jg^« 

**-rnTt>, #fag«©jift^a*&^g«©ffi7tffi# 
[0122] x-f x^'j*— >3>icj;*7tjin*iaa: 

fc*. Jtffi^gtljSUT. /**^©H^3 2 8©g|P* 
t, ^^©iS^3 2 9©MP*«i:, #«*©|S^3 3 
0©F^P^*^t>S. 

[0123] 09 ©^^*«©WBI1I^E 1 1 \ZHkto 

mi i (a) ommE-E \ m&F-F' . ishg- 

G 095i«lE-E \ mUF-F' , SS^G- 
G 'TW»fbfc , b04*T. 01 1 te*i£0!l2©0 6 
(C) TwSnsSfifcWL, «T©XS^ii3bDb, f£ 
^LfcfeCT"*^. 011 (A) (CiOmBJT-S. 

[0124] *t . ft i ©htbI^s^m 323 zmit^it 

->'J3>$IT1 0 0-2 0 0 nm©iP$T^fig-T-5= 
©±tC*«$6^^4*^fiK^>ft2©SW^^3 2 4 

©X->^>^IfiS:fT-5. 
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(11) 



[0125] -tux. mW)m®mz&^T£,vt¥m&m 

<DV-7.mt$.t^>5> 9 V*B$L~fZ> s J — T.IB^3 2 8 
-3 3 0. I 4 K b£J£j&-f3 HH 

>IB^3 3 1-33 3£ffi*(>rt 5. 
[0 12 6] li*fffC*l»Tf4. &^«H3 0 

9 . FK >*S 3 10, y-hS»3 11, 
1S3 1 2, m%Wk*m&fc H W >«S 3 13-31 
4£7gfirr3. IHIJO. 3wm~0. 7 5tfm^IJ 
L^. 

[0127] 3 0 9H V— XEiR 3 0 2tl 10 

-©¥##113 0 0 £««WfcttSrr5. BSUTtt^ 
tt^ifi, y-H!3 11tty-htl3 0 3i3>j' 

2 i^ro^i 3 o i tnm.mizmm-?z. 

[0 12 8] a9J5*«Bt*£B5fc»j*U 7* 

h V 7, ? £ ffl ^ ^ > ^ffla*3 J: tfX y ^ > if®. 

m\z£vmwmmmm3 1 6s»*ts. o o 

nm~ 1 4 0 0 nm^SJUt». I?3IitS3 1 6 
H. ■*TFT3 2 1OHH>ti3 10Cia5± 
5CMSn«. afll*«f3 16t±!3«j$ei3 20 

2 2©«atLT«|g-r*ft*¥i»#l)l3 0 1 izm&tf 

[0129] Kflrt >5?*A ( I 

n 2 0 3 ) •■^»»fl5 i f >5>.*A*fljXXfc* ( I n 2 0 3 -S 

n0 2 ; I'TOH) tzEZ7sn.y#m&M&m%ms.z ■■■ 
xyT>#iiaT&&&mirz>rztb\zmfc'(> : >>v2±mit 

mm-£& (In 2 0 3 -ZnO) Srffl^Tfc&l^. Rffc-f so 

>v<5 KWfcmmG&temm^mmz&n. i Tomtc 

6tCA 1 <£ffl^Tfc, SlTgMtSA 1 £©£&£& 

sk»iI:t*s. iHt#§B (zno) feiibfctt 

fctf'J^A (Ga) gfsftllxfclMkXtt (ZnO : G 
a) &f*lHStt^*5. 
[0 13 0] 011 (B) ickOKH-rsi. * 

USSWcfct^T, a3tK*3HStafe HK>*@3 1 3- 

3 1 4©®«^S*OS^fe{CJ6i;T^AT^?)^*^ 40 
tfcT&3. V-^E»3 2 5~3 2 7ftifil:Tf 

fch*b"f>m®3 1 3&ffllr>*. **feOjt««ta**» 
£ h* l/-f >*ffi 3 1 4£ffll>-5. ^^©HiRd&^T 

[0 1 3 1 ] «±©J:5tCLT, nft^HTFT, 
pft^STFT, nf^*;HTFTS:tt5l» so 



HSSSBi:. il^TFT3 2 1, «}#^»3 2 2i5ft 
Z>Wm$>$:m-&WL±lZMl&TZ>Z\trfT°£Z>o *WM 
S^T'teC ©<fc 5 &*«*<E1[±7 £ ?V h "J 7. 

[0 13 2] vU3>£TFTi5l^©etfJf fc 

ffll^fci, IM!j[El8§TFT<hiIifitTFT£ ltt©at5lC 
flsST**. d©<h£, CMOS©BftlHltt*^«T* 
fc»fclinft^;i'STFTipft*MTFT^ 

[0 13 3] Hi£0«J2 t*HJfi«»J©^ITS«©^SiXS 

tcj^t. H9~i i£*^H*»&fc#-rsH*« 

[0134] IP^, lttliS, «10ft#i3 0 0a 
Dtf2©^#13 0 1 & A* 9* 2 
ttS*«. V— XE»3 0 2 sr/y-h««3 0 3£/1^ 

-z>^t5-7x^. 3fta^ps^^T5^9e^© 
K-tr>^v7^, 4ft@*t«io^i#i3ooti 

2©¥»#:Ji3 0 1 tV-^fi»3 0 2 t^-Mi3 
0 3 £fc:-€-n*ta*rs:3>$'27 H^-^SMtS^ 
7^. 5ftl(t iltl3 0 9, KH>1I31 

o, y*-hSB«3 1 1. 3ga&^mi3 1 2, ag^ms: 

*fafcKW>M3 13-3 14. X3ttK3'l 5 £/1 
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